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PREFACE. 



Tax design of this Handbook is to facilitate as 
mnoh as possible the study of Indactive LogiC| — 
particularly as represented in Mr J. S. Mill*s 
* Tolames on the subject It is therefore^ in the 
main, an epitome of that work, the argimients 
being condensed and summarised, the necessary 
explanations being given wherever it seemed likely 
that a student would feel any difficulty, and the 
whole being so arranged that the connexion and 
relative importance of the different topics dis- 
cussed may be recognised at a glance. The single 
aim of the author has been to render the work 
what ito name imports — a Handbook to aid the 
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Those whose logical reading has been confined 
to Whately or the common manuals of the science, 
may perhaps be not a little perplexed, on direct- 
iDg their attention for the first time to the study 
of Mill, by the total difierenee in the manner in 
which the entire subject appears to be treated. 
Many topics which are entirely omitted, or reiy 
•lightly treated, in the most popular logics, or if 
mentioned, are mentioned only to be expressly 
^eluded from the domain of the science, are 
^iaborately discussed by Mr Mill; who, on the 
*>er hand, passes over, with scarcely any notice, 
^7 Bulgects which occupy a large space in the 
^tises of most other logical writers. Some of 
^ ae differences are merely such as would occur 
the ^^ ^^^^<> independent thinkers discussing 
enceTT *^^^^** ' *^'"® "® connected with difler- 
/ ^J^ici !k '*^''''^'* ^^ '^^*^ metaphysical points, 
/ ^^ceM^tn^ themselves no part of logical science, 

^hiob win *^^°**' ^^«» « ^"« eonaideration of 
. •. pot only often exolain the Ar.n-.i.^«f ^. 
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and hopelessly entangled questions with which 
Logical Science is concerned. The explanation 
referred to will be found to a great extent to be 
involved in the distinction between what may De i 
termed respectively ^^ O^^^tv^** and ^^ Subfeetive I 
InferencSy** — a distinction of great importance, and ' 
one which it is essential that the student should 
thoroughly comprehend. 

In ** Obfeetive Inference " the fact stated in the 
conclusion is a bon& fide new truths a distinct fact, 
and not merely part of the same fact or facts 
stated in the premisses. Thus, if we find that 
half-aniozen pieces of loadstone possess each the 
property of attracting iron, and hence infer that a 
seventh ])iece which we have not t^ed will also 
manifest the same property, it is perfectly clear 
that this last fact is something new, and by no 
means included in the previous facts (that the six 
loadstones attract iron) whicli form the premisses 
of our conclusion. In such a case, as in all cases ! 
of Objective Inference, the conclusion follows in 
virtue oi a law of JExtemal Nature (hence the 
desifimation " Obiective "\ and not by a mere law 
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And whether it does or does not will evidently be a 
mere qnestion of physical law. A consequence of 
tliis is, that snch inferences cannot be expected in 
symbols in snch a way that the conclnsireness of the 
arfpiment is evident from the mereform^ — Le., what- 
ever meaning we choose to assign to the symbols. 
* * Objective I nference ^is the ^* In duction **_of}Iill; 
with other logical writers it is usually spoken of as 
*' Material Induction/' and is not only contrasted 
with what they call 'Hrne logical Induction ** (which 
we shall find to be the same with Mr MilFs '^ Mere 
Verbal Transformation *'), but is by them expressly 
ezcladed as a subject whose consideration ought to 
form no part of Logical Science. 

^^Su^eetive Inference^'' on the other hand, a£fords 

«^ contrast in all these respects. It is, in short, an 

^^^^tii%juaement of a fact drawn from premisses in 

"^^ich it was in reality implied^ so that the mind, 

^^"^^ ^possession of the premisses, can, by a mere 

-^^oi-figgion in words^ evolve the 

"'-•'naion being 
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is clear that this last is really involved in the previous 
statement, and we could not believe the former and 
disbelieve the other without violating a law of the 
mind itself — without, in fact, being guilty of a con- 
tradiction. Hence this form of Inference may be 
expressed in symboUj in snch a way that the infer- 
ence may be seen to follow from the mere form of 
the expression. Tims, putting A for *^ men,'' B 
for " mortal " (beings), G for Csssar, we have — 

All ^ is ^ 
Cis-4 
therefore C is D. 

Whatever A^B, C may stand for, if we assent U) ^ ^ 
premisses in such a case as this, we catixiot '^^^ ^, 
our belief to the conclusion without a contaadVcU^ >^ ) 



The terms '^formal ** and " su^eetive 
are, in fact, convertible. The ** SylloST^ 
ihe so-called ^^ Immediate Inferences 
principal forms which subjective inferexxoo 
If now the distinction which has 

ont b« nndArfttriA^. If a nrkwliA**'" 
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ln|/^dM»— in-other words, to the Byllogism and 
^csertain snbordinate processee ; objective inference 
they refuse to recognise as coming within the 
domain of the science at al]| and relegate it to the 
limbo of the '' extra-logical/' Whately over and 
OTcr again asseru that all reasoning is Syllogism, 
and that to the consideration of this the duty of 
the logician is strictly confined ; that objectiTe in- 
ference—the process by which we arrive at tiem 
Inrffa is altogether foreign to the subject, and 
that it is impossible to lay down rules for it 

Mr mill on the other hand, takes a view as 
directly opposed to this as possible ; for he refuses 
to recognise what we have above distinguished as 
subjective inference— 4ub being a real inference at 
all in the proper sense of that word- -but views the 
conclusion in a Syllogism as being rather an inter- 
pretatian of, than a deduction from, the so-called 
premisses. 

Further, he regards objective inference, or true 
induction, as not only a part, but by far the most 
important part of the province of Logic, and the 
greater portion of his work is occupied with the con- 
sideration of tits process,— its laws, its methods, and 
the general conditions of its validity— almost to the 
exclusion of those different forms of formal inference 
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which most other logiciaDs put forward as the 
only possible formula) of reasoning. 

Now it is scarcely to be wondered at that authors 
who differ so fundamentally in their views of this 
subject, should differ widely in their mode of treat- 
ing it The truth seems to be this — Logic is un- 
doubtedly the Science of Inference, and not merely 
qfane^ but of every/arm in which that mental opera- 
tion can be presented to us. Such is the principle 
upon which Mill proceeds — ^that Induction is pro- 
perly within its province as well, as Syllogism. 
Whether we decide to apply the term inference to 
the latter or not,— or whether we are content to 
follow Mr Mill in regarding the Syllogism as 
simply a formal mode of interpreting and apply- 
ing general propositions — ^in any case, its con- 
siileration forms an important division of the 
general Science of Logia It will thus be evident 
that the great apparent discrepancies between 
authors like Whately and Hamilton on the one 
hand, and Mill on the other, are in reality to a 
great extent not differences at all ; they are treat- 
ing of different branches of the total Science of 
Inference, and apart from inconsistencies neces- 
sarily connected with the different metaphysical 
tenets of the various schools, the general body of 
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their logical doctrines may be combined into one 
syatemi each haying its distinct function in the 
generation of scientific belief. A complete treatise 
cm Logic wonld necessarily incorporate material 
from them all, — their systems are not, tu wAoleSf 
inconsistent, bnt complementary. 

It only remains to add a word of explanation in 
ref<nence to the arrangement of the priesent work. 
Each chapter will be found. snbdiyided into sec- 
tions, marked by Roman numerals in the margin ; 
in general each such section is limited ezclusiyely 
to the consideration of a single topic In Book 
y.y on the Fallacies, Whately's diyisions haye 
been introdaced, each under its proper heading, 
in the exhanstiye classification of Mill ; and those 
passagea throughout the work which haye not the 
authority of a direct statement in Mr Mill's yol- 
By are marked by indosnre in dark, square 
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DEFINITION AND SCOPE OF LOGIC. 

Mill, after remarking that the Definition of any 
progressive Science mnst necessarily be provisional) 
gives two Definitions of Logic, which he criticises, 
before enunciating his own. 

Ut Dejinitian. — " Logic is the Science and 
Art of Reasoning/' 

[Wliately Added the term •^ScCence" to tW. *«*~**'?Vj2''^ 
properly eo. By -Sdenoe- U \i«r* »•«* ^^ !!!!^J^; 
the mentel prooeMetwhiol^ t.JwP^^^^^-r'rr^^ 
•nd by -Mrt,- the rule, lot pxopeflT e^mAuctos 
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of Karnes and DefiDitioud)^ and Accuracy of CUuhih 
JSeaHan are almost alwajs reckoned amongst the 
objects of that sdence ; for we find— - 



(«.) Tki Mw 9f pnf^mi Logiokm» i$ mon <«teiMM« 
liosi satliony dividing Logic into three pirts, treat 
in the iirst two of Names or Notionj and Proposi- 
tions (under one or other of which heads they 
include Definition, DiTision, ^ka), and iu the third 
part only do they discuss Baasoning. 

Qk) Th$ papidaar «wio of Logics aUo^ U m/on §xUnnm. In 
common disoounc we hear as often of ^ a logical 
SRaagementy* or of eipressions 'Mogically defined,* 
as of condosions logically deduced from premisses. 

2d D^initian. — ^ Logio is the Scienoe which 
"treats of the operations of the Understanding 
in the pnrsnit of Truth/' 

CriUcUnu — This definition is too nride^ because— 

(Sk) Logic has nothing to do with one dass of Truths^— 
thowof/iOiiMNi. 

<^^«b an faiewn to M ia two ways :— 

1. Bf oar iminndiils eonaeioviiMM, <.«., by Litaitioii. 

^ tnth§ Imowa to va by IniiiitioB an anoh sf tan i&TolTed 

iv aor Fe9Ungii, bodily or msatal,— thai I hare auoh and 

^^nw&a /(Mlinc^; that I am tzperiendDg taeh and «och ao 
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ihftMioo, that I fool hol^ or oold,-ii known lomo beyond' 
tho poaafl>iUiy of doubt. No Sei«»oo ia leqnirad for the 
pnrpoio of totting the Talidity of our boUof in aneh tratha 
aa thaao; no Art can poaaiUy randar oar kaowlodgo of thorn 
mora oartain. 
Aa|iufa«Jtinoajiaao««<i|/'«rmMfMiM<^ 

wUh tru$ iHtuUi9ns.'^W% may naUy it^er what wo fan<7 
that wo aotnaUy aoo or foal; thna a oartaia oombination 
of aonaationa of form and ooUmr, imprinted aa a piotnio on 
tbo retina, have alwaya boon infalliblo marka of tho pvo- 
aanoo of an oxtomal objaot, aa my fathor ; and honoa, when- 
«fw I ozporianoo aueh a oombination of aonaationa, I i^f€r 
hia praaenoa, thongh I may do ao wrongly, aa in doliriam or 
apootnl illnaion.] 

(b.) It would introduce into Logic many questions with 
which it has no direct concern, many metaphyaioal 
inquiries especially. 

i8ueh inqniiiaa aa t— > 
MThat ia tho natnra of Paroaptkm, Momoiy, noliaf, or Judg- 
ment 1 Ara Qod and Duty roalitiea, tho ezUtonoe of wMoh 
ia manifaat A prion / and ao forth,-aro all oonnootoa ^wMh 
"tho pnranit of tmth,** but are foraign to Logia] 

Fromnee of Logic and its Relation to Knon>Zedge 
in generoL — The province of Logic, then, xxixx»^ \» 
restricted to that portion of our knowledge ^"kxlcYi 
consists of Inferences from data. Every proi>oslt*loi^ ^ 
therefore, which is believed as being an iafex^'K^^se 
from something else, comes vrithin tlie soop^ o^ t3a.e 
principles and tests furnished by Logic 
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^^*«r, f amishee Oe emdenes itself. Logic suppHei 
Y^ pHnciples or rules for Oe esHmatian of ike 
^!^^^^^ of it 08) enidenee. 

^^^L9ffic^8ei€nmiht9am9Mih$Loffieo/wmm»nlif4. To 
*^^ Wcrtneei hat Uem 9M to be the grtai huiaMM rf 
^^""«i» i^Ci— By far tli« grettsr portion of our knowledgo 
^laduUtHdyouitorof infomioo: lo that not onlj 8ci«iiM, 
^^ «^ SiMl Mk of bmnMi beUef ■ gononUy, an unon- 
*^ to ksiMl tMts. Tbo bntbcM of iho phydciui, gene- 
*^ >iuiSiiiisto, ko,^ ia ehiefly to draw inforonoaa from data, 

CC/kai(|r ^ x^^^Mif ^ BoiaDOO of Logio axiat, iha* SoiaDca 

tttuai ba uefnl; If ih«N ba ndaa to wbicb oTarj mind 

•f^hrtm whmtL tt infaia rightty. it aeama aalf^Yidant that 

^ JMiBm ia mon likaly to aet in acoordanoa with tboaa mlaa, 

^^ btow thmmL thaa if ba ba ignorant of tbam.1 

^ **V J!?e^niti<m. — " Logic is the Science 
^ ^ openitioiis of the Understanding, which 
J^^^oerned. in, or are subservient to, the 
^^^tion of Evidence." 

?f^piliar— ^aaXL giraa tba following Torbally-diffarant forma 
(K}J^ -l>m«nni«om :- 

^£0^«o ^m «I»o Sdanao of tba inraatigatiim of Xratb by 
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form ; and (8.) to marshal our facta in a dear 
order. 

[^noljrtit 0/ Itutrufnmti iMeevjory.— Tha Analyaia of iha In- 
atmmenta (Kamea and Propoaiiiona) we employ in the 
inraitigation of Truth ia part of the Analyaia of the inrea* 
tigation itaalf ; linoe no art ia eomplete nnlaaa another art, 
that of eonatmeting and adjnitiag the neoaaaary teola. ia 
embodied in it.] 

[How fur tuck Analp$io enul bo eerriedL— The Analyaia of the 
p r ooeai of Infaranoe, and of the proc a a ae e therato anbor- 
dinate, need only, for the pnrpoaea of Logie, be eanried far 
enongb to enabla na to diicriminata between a eecreot and 
ineomset perfonnanoc of tliuaa proeeaea.1 
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NAMES AND PROPOSITlONiS. 



CHAPTER L 
Intboduotoby. 

PThb ramaikt on language in thia chapter are, far caBetUmM, 
tpplioable to ^wtnA wxmu (whether oonaiating <rf one or 
imrwoidi)» the parte of language with which, and the 
oopnk^ Logic ia chieflj oonoemed.] 

L 2%e necessity, in Logic, of commencing 
with an Analysis of Language. 

" Logic is concerned with a portion of the art of 
thinking. Language ia the principal help and in- 
atmment of thought, and any imperfection in this 
instrument is confessedly especially liable to con- 
fose and impede the main process, and to destroy 
all oonfidence in the result** 

Answer as/or as Reasoning is wicdrn^i— Since 
infefence is a process usually carried on by means 
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of words, and in complicated cases can be carried on 
in no other way, a thorough insight into the import 
of language is evidently an essential preliminary 
to a correct performance of that process. 

IL Theory of Names especially, why a 
necessai^f part of Logic. 

Since Logic is the science of proof, or that by 
which we test the validity of the inference of a pro- 
position from propositions already admitted, — ^it is 
evident that a clear view of the Import of Proposi^ 
tions is essential To this an analysis of Names-^ 
the chief elements of a proposition — is an indis- 
pensable preliminary. 

III. Why Names mttst be studied before 
Things. 

If one should commence with the study (i.tf., 
examination and classification) of Things, without 
using the aid of established Names, 

(1.) No varieties of thinga would of course be 
included but those personally recognised 
by the ^'udividual observer ; and this is to 
discard the results of the labour of all 
preceding observers ; and 

(2.) Even after his personal examination of 
things, it will remain necessary to examine 
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names, to be gore that nothing is omitted 
which ought to be indnded. 

(8.^ But by beginning with the classifications 
recognised in common language, and thus 

Ming names as a clue to the things, we 
bring before us at once all the differences 
and resemWances amongst objects which 
Ure been recognised, not by a single m- 
qniier merely, but by the coUectite intel- 
ligence of mankind. 

IV. D^inition and Initial Analysis of Pro- 
posiUoM. 

A PnpotUioit is a sentence in which something 
i» affinned or denied of something. 

It is formed by putting together two names ; 
and consists of the two names— the sub- 
ject and predicate, connected by the 

The SuKea w the name denoting that of 
which wmeihing is affirmed or denied. 

The PretUeaie is the name denoting what is 
affirmed or denied of snhject. 

The Ccpula is the sign denoting that there is 
an affirmation or deoiaL 
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Na1»8. 

* A NaUe is a word or set of words, serving 
the double purpose of — (1.) A mark to recall 
to ourselves the likeness of a former thought ; 
and (2.) Of a sign to make it known unto 
others.'' 

I. Are Names the names of I%ings or of 
our Ideas of Things f 

Names are properly the names of things. 

Names are names of our ideas of things in this 
sense only, — that the idea alone, and not the thing 
itself, is recalled by the name, or imparted to the 
hearer. 

But names are not only intended to make the 
hearer conceive nhat we conceive^ but also to inform 
him fohat me believe; and therefore it seems proper 
to consider a name as the name of that which we 
intend to be understood bf it on the particular occa- 
sion when we make use of it, — that, in short, 
concerning which we intend to give information, 
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I. Of rttrilratM whieh h$,r9 aUribntot, thiis^ ** failt " 
IB tha naoM of some attribate whieb has th« 
qualHy-'' Ptmrimg tMmmnima^l 

6l a Iftm-cannotative Noma denotes a aabjeot 
onljy or an attribnte only. 

7. A CcmuOatioe Noma denotes a subject (or 
•nlgeeta), and implies or inyolyes an attribnte (or 
•ttrilmtes). 

IThna tlit naiiM ^ oum * means or oonnotea oertain attri* 
Initoa^animalityi rationality, upright form, Ac 
^Mmt logioiana would say the Hm of ** man" includes 
^^ or <<oompnheads* the idea of animalitjr, Ac 
^^ beat mode of determining whether a name oon- 
''<^ a gifen attribute is to ask, Whether, if that 
^^Wbute were removed, the name would still be 
H^Plied to the subjeoUt Does ^man* oonncts 
^I^^^Halityl The test is, should we apply the name 
^>>aii* to beings ezaotly like men in other rsspects^ 
^^t not mortal I] 

^ AH eonmte general names. 
«; Ahatnct namea, groups S and a 
^^ GMiam sia^guJar or indiridual name^-that \%^ 
^nM'«» not per «g singular, but determined some- 
5^s«/i>^to indiTidual ; in imat, names which 
^ Ja^!^ *«»<iiFiduaL Thus the « only son of 

•V*«J^ i** "* J*e^nt piemier." Ac 
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I hsTO no attributes.] 
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0. Negative Name — the negation or contradictory • 
of a positive name, ^^ not many* ** not tree *' (includes 
everything else except what is denoted by positive . 
name). 

10. Frivatipe Name — equivalent to a positive and 
negative name togetheri being the name of some- 
thing which might be expected to have a certain 
attribute, but has it not Thus << blind'* — might 
be expected to see, but does not 

dmnotatian of thete JITama.— The nsffativ connotes the 
abune$ of the attributes connoted by corresponding 
positive ; the privaHv$ connote (1.) the absence of 
certain attributes, (8.) the presence of others from 
which the presence also of the former might be 
expected. 

11. Relative Namee.^^A name is said to be rela- 
tive when over and above the object it denotes, it 
implies in its signification the existence of another 
aifeetf also deriving its denomination from the 
same fact or series of facts which is the ground of 
the first name. 

Thus take anypair of relattve i^mes, -l^^j •{^^ 
Now it is clear that we cannot Jjeak J^^ 
without implyng existence of ^T^^^e under- 

stand that a oertain senes oi ^y^niB P .^^^^^^ 
havehappeoea,iawhich AandBa^ ^ 



Digitized by 



Google 



Digitized by 



Google 



1-ft 



MAUKII. 



TUS 0AIXa0£IK8. 



15 



W"^ 



sUiids to thoM faota is different from the ftttitade 

of el^prMi^ to them. 

Tho dimueUrUtio prcperiy, then, of relatiTo namee^ ie 

thet they are alwajrs given in pain; eyery relative 

name (as fuUhtr^ ton; Uki, wUHa; egwol^ tonger), 

which is predioflAed of an object, supposes another 

object or objeots, of which we may pradioate either 

the ssme name (ss **eon9ort'^ or another relatiye 

nsme, said to be the '' correlatiTe * of the former 

(as ofiiprimff and jMBnm()« 

^^ CRnMotafiofi 0/ a nlatim nam$, then, consisUof (1.) 

the faot^ or series of fsots^ which constitutes the 

■^Blaiioo ; and (S.) the attitude or position in which 

^^ object denoted by the name stands to those 

^^ ^^ correlatiTe namea have the first pert of 

^*^ oonnotation in common ; they may, or may not^ 

^▼e the ktter («!«., they may or may not occupy 

^ identical aUitnde with reference to the facts 

^rtied in the rektion, bnt» in either casCi they 

'^ both connote thcee&ctoV 

t^^T^'^'^^fvrinp both eoBBole the faoti whieh ocumeot 
^r^ bai ib^eMh eomiote a differant aititade orpod- 






^ngatdioUHmmU^; whik omtort Impliet anirtlw 

-^^^^n^s iiioladei oi coarse, all 



\> 



I 



A rums is used equivocally when it is used in • 
diBtinct soDsee. 

A name is used analogically when it is used in a 
signification somewhat similar to its primary and 
proper meaning* 



CHAPTER III. 

Thx Catbgoriss. 

Ma Mill first examines and criticises the arrange- 
ment of the Categories given by Aristotle and the 
majority of Logicians ; and afterwards proposes an 
arrangement of his own. 

The word '' Thing" is used in its widest sense through- 
out this chapter. It is not limited to material or 
really existing objects, but inoludes every object of 
Sense or Imagination of which we can become con- 
scious, or to wlucb a name can be given ; thus Gol. 
a ipirU, a centcw, an aUribaU (as ^"""^^iJTT^ 
or a feding (as of pain, anger), •re eH uiciua 
amongst ** Things." 
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16 THK OATMOBIKfl. 

1. <*8o oumy highest prtdioataBi one or other of 
whioh WM sappoeed capable of being aflnued 
with trath of eveiTthiDg whateTor.'^ 

TAe AristateKe Caleganes are: — 



(1.) SubstanHa. 
(3.) QuaUtas. 
(5.) Actio. 

(7.) cm. 

(9.) Situs. 



(2.) Quantitas. 
(4.) Eelatio. 
(6.) Fassio. 
(8.) Quando. 
(10.) Habitus. 



C OiUtei^* according to Sir William Hamflton, expreeees 
the relation of the container to the contained ; the 
idea being that of a man contained in his garment!.) 

*^« eritieism of tie Aristotelie Categories c-^ 

^^ Uti ii unphUoiophieal and wperficial; being a 

Doere catalogue of the distinctions rudelj marked 

oat bj the language of familiar life, without any 

attempt to penetrate to the rationale of even these 

common disiiiiotions. 

^^ u JUdundanS/ Actio, Fauio, UH, Quando, Situi, 

•odBadOug are oases of Beiation ; Situ$ and Ubi 

K Ji^T/^^' ^«» position in space. 

*^^W^>- iiaving no head, or nmmum ffemu, 



«:^ 



ihMiAtu!^^ \ '^•weiw, thai good auihoritlM maintain 
WM aat ibibB JL^il^^***'^ ^•* ■'•^■^ gmmmatieal^ and 
''^ Ikpieol mmm ^' ^'■* •■ • l^t of the Oat^goriea In the 



-1.^ A*_ 



/ 



THK CATRQOBIB 

**Uhk;* and tho different fornu I 
••Jffofcttn*,'* '* Action **Paiii0^ 
distineticiDt in the grammar of w< : 
thia anangeroent; and ito appeal i 
may be aooounied for by rememi 
day there wai not that aharp line 
Logio, Metaphyaioa, and Orammai i 

IL Begarding the Categor • 
enumeration of the classes ol i 
Mr Mill gives'firat a Prdimiru \ 
of such classes ; and, af terwai 
ing and giving a more philos 
this list» he constructs his Fi 
Enumeration of the Categories 



h Frelimnary list of Classes ( 



I. Feelings, or SUtes of 
Consoiousneaa or 
of Mind. 



IL SvMancee. 



{ CJuality. 
HI. AttfiM^ < Quantity. 
^*^ ( illation. 
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this eniimeration it w oulj neeaMiiy io re* 
niaik— (1.) That **Sub$iane$^ h«re means uiTthing 
wbioh posaesMS attribuiea. Mind poaaesaea attri« 
botaa, propertiaa, w qualitiea ; henoe it ia a ^ Sub- 
ataaoa* in ihia aenae. (2.) Thai Q\v» lY^ though 
merely inoludiog peculiar caaea of Relation, ia yet 
better plaoed apart, beoauae the relatione therein 
«OQtained are peculiar, irreaolrable and inexplicable. 
- We know what we mean when we aay one thing 
foilowB another, one thing ooexiata with another, or 
one thing ia like another, (we are apeakiug of uUi* 
**«<i r«aemblance), ~- we kuow what the atate of 
mind ia whioh aooompaniea the recognition of 
* Sequence," Ao. ; but we cannot pretend to explain 
^•nalyaeii 

*^ bowerer, goea on to ahow that AUnbuUi are 
f^^^eble into SkUa o/ Cknudaiunm, and by inolud* 
^^ them in that Category, and treating ^^BodieB" 
J^ •'ifiikif'' aa aeparate Categoriea, he arrivea at 
• 'oUowi^gjMissfPtfr amijinal 

^ '^ttw?^**''^***** ^ Oonaciouaneaa (which includee 

^ An^^"^^*"^ experience thoee Feelings. 

^^•ote which may excite certain 



•/ 



'>i 



^;/ 



regarded aa a Feeling I To explain thia we may say ' 
that evidently vfe hww and eon know nothing of 
Things^ except t/traugh tha FeeUnge they exeiie %nu$; 
the Attributes, or propertiea, of things are, in fact, 
only other names for the powers which those things 
posseaa of exciting certain feelings. To say that an 
object before me is ** Hue^" is to say that a certain 
mental state ia excited in me— a certain feeling — 
which I call sensation of blue (quality). To aay that 
an object poaaesaea Attribute ** largeneu,^ is to aay 
that it excitca a certain aort of feeling in me ; and 
so in erery case of Attributes. That word properly . 
means nothing more than the power of causing cer- 
tain sensations in our minds,— and these sensations 
are all that, at bottom, we can mean by Attribute 
To say that I am conscious of the Attribute or qua- 
lity ^^bluenese'* in an object before me, is nothing 
more than to say that I atn oonscious of a certain 
feeling or mental state, called a sensation of blue. 
A simiUr analysis applies to Attributes of qttaniity 
and rdation as well as of qwUiiy. I'he distinctions, 
therefore, which we verbally make between ih$ jn^ 
perUee of Thing* and the ien^aUam we receWe from 
them, must originate in tbe convenience of dui^i«M|, 
rathi than in tbe rea nature oi wbai « denoted by 

those terms. 



•«^: 



^^Feeliagg^ 



.^ >./• D. 



^T.^7«« /««) 
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It cdon&maoicateft by toach| and, in fact, the entire 

groi]&p of sensations which we can possibly have 

€3coi^«d in ns by it, to be similarly dealt with — ^what 

vovmld then remain? Our ordinary conceptions 

would lead ns to say the << thing iUelf/* the 

" '^omnenon/* the material substratum to which 

tta« properties or attributes belong. Berkely, on 

yhe other band, would reply that nothing would be 

■^^^^•^» objects ar€ nothing more than a bnndle 

n^sensations bound together by a fixed law; and 

^^j^ * fixed law of connexion making the sensations 

^^ ^ 1^5^^^^* ^^* ^®* necessarily involve a mate- 

wn^^ l^ tratiun. Grant such a substratum to exist, 

^'^^iiiiljtl^^''®®' before us, to be instantaneously 

^we^^^^^^y Almighty fiat, the sensations being, 

how should 



je jiaia^^^^^erved unchanged, and 
^^a ^^^^Bupposed substratum? Evidently we 
iSi^'^'^^tUi*^^*'^'^*^ ^^ *** absence,— the object 
a«^ .'^ »-<e5J? ?^^^°*®'J' *^e same to us. 



■^«^ 



**^ ^i^** «iP««-— Tbere is at least this much 



-<• 



*l»e *^***""*' *^"*^ *ll we can kno» ot 



^Pt S**»«J J""**?"'" '^^wh they give ub, aod 
^^2?****! mCJl''T^'"*^^osii'>ensationB. There 
'^'^J^'tfr »; ^l^** *»*' beMeying that the 

^ V, *»«»MAr Z. 5*"»8r »twlf. An effect 
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CHAPTER IV. 

Qk Paopositioks. 

A Preposition is a sentence in which a predi- 
cate is affirmed or denied of a subject. 

Nature and ojice of the Copula.— The Copula is 
the mere sign of predication — the sign of the eon- 
nexton between Subject and Predicate. 

It does not indicate the actual existence of the subject ; 
the notion that it does so arises from the double use 
of the verb " to U"" (vist, as a mere sign of ussertion, 
and as equivalent to ** to exttt*')* 

[Sinoe the eopuU indicaiea the counexicm ^^•^''••'' .i^ ^ 
temt. whateTtr hM to do ^th tbat €(mii«a^ ^;^^^ 

with eltiier «f the tttinas ■•P^***!. ^l^t^^ 
belongiiigtoiheoapiiW f^^ ^^9^^^ •^ ^"""^^ ' 

Mill discusses the following distinctions in Pro- 
positions :— 

I^ Affirmative and Neeati^«» ^ 



> I. 



Digitized by 



Google 



Digitized by VjOOQIC 



FBOPOSmOlVfl, 



FAOPOBITIOKS. 



23 



X« .^Aj^rmcOiw Propagitwf IS Me thoae in ^^ 
^ predicate is affirmed of the subject 

^^^^cgrcUive Propositions, those in which a pre- 
fc»-t» is dented of the subject 

Bobbes' Theory o/Negcaion. 

"**'^^ •nd ionw othen aUte thin distinotion differ- 
ently S %h»j reoogQiM only the affirmativ copul* (u, 
T^ *«•% •»! •ttaoh the negatira to the prtdieaU 
^^^^uiMimcfta^, and this with the idee of 
^^^^^y»ng. by getting rid o^ the distinction between 
^^S^^ •o^ dwiying, by treating eroty case of 
-•»»» ^*'* aa the affirmation of a negaUre name. 

modT^***** •»•— ^« distinction between affirming 
^•rb^**^***? » 'K »nd is not to be got rid of by a 
^^^*^%fcj'^^ A n€!gatiye name is merely one 
^tiiTTj^* ^^ ^ •*••»«• ^^ »n attribute,— so that 
rj^ t^hll •®™ • nVstiTo name, we mlly affirm 
r^^UitKi^ the pr^$ence, of anything; not that 
S^^C^ !l^. '^^ *^* ^* i» *^ To put things 

^^^\^^^.^^^^ belon/rs to the Copula: 



^ 



manj differeut ways in which ^' sun** and ^^ rising** 
are conDected. If a doubtful cose should arise, as 
to whether a given part of a Proposition belongs to 
Copula or to Predicate, ask the question — Does it 
modify the meaning of predicare, or does it rather 
affect the mode or kind of connexion between the 
subject and predicate ? 

Propositions which merely assert a state of mind 
relative to a/act^ and not anything directly in the 
fact itself, form a special class. Tliey do not asserc 
a connexion between two things, but what we think 
about that connexion. Thus, ^' Cassar may be 
dead,** '< C. is, perhaps, or probably dead,** and 
such like, equal '^ I am not sure C. is alive/* or 
^* I am not sure that he is dead.** 

II. Simple and Complex Propositions. 

A Simple Proposition is one in which cue predi- 
cate is affirmed or denied of one subject. 

A Complex Proposition has a plurality of sub- 
jects, or of predicates, or of both. " Conditionals 
and ^^Disjunctives'' are the most important ot 
this class. 



Digitized by 



Google 



Digitized by 



Google 



rBorosiTJOVS. 

c«l fnp m U km (m litf as than is mj distinoikMi) 
la :— that a oondiiioiial propoaiiion ia a propoaitioQ 
oouoanuag a jmyaiMm; iha aabjeot of the aaaer 
tioD is itself an aaseriioii. 

Fropertj, ST0I1, is not peooliar to oonditional pro* 

poaitioiia ; then an other sorts of assertioDa whioh 

>Baj be made ooooemiDg a proposition, besides its 

inferribilitj from something else. Like other things 

^ proposition has attributes whioh majr be predi- ' 

^^•^^ of it; one of these attributes ia its inf^nihUily 

^^ another statement, as just said ; bat many 

^*«*Mn frequently oocnr. Thus, ^ is D is an axiom 

^Jfjnathomatios ;• «0 is D is a truth of Soripture, 

r^J^^^^ ^' Protestants," &a &o. 

4v/^7^**** jwwtiw whM conditional prinfotUiom hM 

Wh^^^ <r«iMM is simply owing to this,— that 

^t^fm^^ Pf^odioate of a proposition, its being an 

or ^^l^**^ *^°* •onaething else, is preoisely that one 

»% tj^^^T^i^t^of the propositioii with which Logia 



■*H%t 



^timately concerned. 



_^i5,^?^UfciioB, aotloe that Mm adopto Whately'i term 
J^i^77*^««4* •• s penuo Ineliiding both '• CondUimutft 
^^^ .•^ ''^HUiiM««M^«--dnce Duijiuoafti aie le- 
^^toCaodUUmmJm.J 



^^^UoHoit, ihw^^ ^*^ «>ssolved into two or mora 
% ^tt«r A im n 



'< 



wr. 
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III. Universcd Propasttians, dc. 



A general name is said to be distriAuted when it 
stands for each and every individual to which it 
can be applied as a name; or, shortly, when it. 
stands for the whole of its denotation. 

A Universal Proposition is one whose subject is 
distributed. 

A Particular Proposition is one whose subject is 
undistributed 

A Singular Proposition \it\A for its subject au 
individual name. 

(Not necessarily a Ptopor NatM^ but often one of thuM 
eonnotaiivo or dueriptive indimdital namet which 
have been abeady mentioned. As, ** The Foumler 
of Christianity wan crucified.") 

An Indefinite Proposition is one in which we 
know not whether it is Universal or Particular. 
They are only indefinite in fomty the framer must 
know whether he meant it to be universal or not. 



Tm *^. 



Thb Import or 'PMroevnov^' 

iiuMtion diaouMuwl in thi. chapter «" **"'''"7" ^v- 
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PROPosrnoNtu 

a FkopomtioD oooaisto of th« Sabjeut aud PradiMi«, 

id hf the Copula^ tha main question naiorallj sub- 

into two (aa abore), which will be diaooaaad under 

11^ while under IIL aome mieoellaneoua pointa will be 

tined Theae two queationa are : — 

I- Between what ia a oonnezion asserted in a Rropoei. 
tionl in other wonia^ V^hat must we understand its 
torms to stand for or repfesent I 
M- Having setUed what the Subject and Plicate npra- 
•eui, we next inquire. What kind of connexion 
l^ween them maj be asserted f 

What is it of which we really speak in an 
t^on ^^^ ! ^'*** ^^ *^® *®^^n^8 of a Proposi- 

^^ daring this question, HiU first examines thru 
, '^ wW«K h.^ w .,_._... ,^ differont 



1«^ 



Ij^^^whioh hars been adrooated by different 

2?^ W^ ^^-^«* • Proposition ia the expres- 
^•^^S?*** te?;T ^*'^««'» "^0 ^'*«« ('•*» that 
-^^"^^g^. °''**««t<^ to wP«»«nt the 

^^'^^Aw'/ ^Ag/^t**^** •ffi™* w denies one K^ia 
__ . _• h^'^^.y^^^V" w putting two ideas 
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these operatioua. Thus, ''Qold is yellow "—these 
logicians would say means that ** Mj idea of gold 
indudea or agreea with my idea of yellow.** 

MUl^s Criticism: — 

This doctrine is a serious mistake. It is true, as before 
atated, that an idea or notion of the things brought 
into connexion is a neoeasaiy preliminary to^ or 
condition of, the intelligent assertion of a Proposi- 
tion ;«but the assertion itself refers not to the ideas, 
but to the external facts. 

2d Doctrine.— Th^t a Proposition expresses the 
relation between the application of two names. 

This was the doctrine of Hobbes : " In erery Proposi- 
tion," says he, ** the thing signified is the belief of 
the speaker that the predicate ia a name of the same 
thing or things of which the subject is a name ;*' 
in other words, a Proposition merdif aaaorta that 
the two namea which compose the terms hav« 
or have not been assigned to the same object or 
objects. Thus, « Man is a living creature," meami 

that "living creature* » a name oC w^bmg oi 
which^man'isani.mei «A if «siV.ePropo.iiiou 

is true; if not,fala«, 
mWt CrUicim.-lt way be remarked of ibw-- 
^ . .. , ^M^ wUs-K M true Propottti»"» ^ 
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Mooaot an thai Terj unimporUnt eUao where both 
teruM are proper oamea— «8y ** Tulljr is Oioero.** 
^4.) Of all other IVopositioiis it it a rerj imperfeet 
analjaiib Hobbet himself allows that general names 
are given to things, not aocidentallj, as it were, but 
beoaosa those things possess oertain attributes, and 
it is strange that he did see that when we predioate 
of 9DJ subjeot a name giyen because of the posses- 
sion of osrtain attributes, that our objeot is not to 
aifirm tiU immm^ bat by meam of the name to affirm 

ZJ Doctrine. — ^That the terms represent classes. 

^ That is, that an assertion consists in including an indi* 

▼idual or a olass in another class, or excluding the 

ono or the other from it. Thus, ** Plato is a philo> 

aopber,** means that Plato is included in the class 

"philosopher;" **all men are mortal,* that the 

olaas **men* is included in class *' mortal beings." 

^^"his theoij is, in fact, framed as if nature had 

^''^ffsd all the objects of the uniyerse into dednite 

f priori classes ; things of the same kind being, as 

c^iiHr*' ^^"* ^^ together in parcels or bundles, 

^^ c/use% ao that it is sufficient for us to know 

^g^ *^ Psroel or class any giyen object is included, 

^^^^boU^^^ then all the information as to its 

jf^M^ "^iaioli we can require. 
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the human mind; obeerving that certain objecU 
haye certain properties in common, we group them 
together into a class in yirtue of these common 
attributes, and give them a name which connotes 
these attributes. The error in the theory, then, 
cousiato in this— objecU are (in real fact) first put 
together into a class because thoy poasoss cerUiu 
attributes, and then (according to this view) those 
attributes are inferred because the objects belong to 
the class. 

(8.) This theory is further essentially the same as that 
of Hobbes ; to refer anything to a class is the same 
as saying the class name is applicable to it; for 
both the name and the olaas are dependent upon the 
possession by the objects of oertain attributes. 

(a.) This theory is the basis of the famous ** Dicivm cf« 
omni at nulla ; " the ^Uogism being resolved into an 
inference that whatever is true of a dass is trtao of 
everything contained in that class. 

4tA Doctrine.— mWs wdw.— That a Propositiou 
asserts the connexion between what is connoted by 
the terms. 

That is, that every coiwurfatiea term must be understood 
to stand for what it connotes ; the cowMttd oUrQ^ 
are the things between which i^^ » P'^P^*^^ Vj* 
connexion is asserted. A non.co«iu>(at.e. tenn 
stands, of course, for its denotoUon,-t^. tho 
obiecto to whicb it is applicable. ^ ^ ^^ 
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iMkead of Mjing ** attributes ooftnoted b j * we ma/ sub- 
stitute ** phenomenon * without altering the meaning 

IL We now proceed to the second of the 
two qae8tioD9» — ^as to what kinds of connexion 
may be asserted in Propositions. 

The matter of faot asserted in ererj (real} propoaition is 
one or other of these :— 

Simple Eilstenoe. 

. /the faot of ■■ Order in Timo. 

^^*'«*«^ t *^ «ode of - Order in Place. 

Seqnenoe. 

GMisatiou. 

Beaemhlanee. 
Bt** fn^-'^Cfmuation is only a case of Sequenoe, which is 
Hself a ease of Order in Tinu, Again, Coanitene$ 
is either Order in TinUf that is Simultaneousness ; 
or Order in Flaee^ ue,, arrangement, collocation ; as, 
* The bojs stand in a straight row.* We, thersforsi 
■rrife at the following final aiTangement :«- 

1. Simple Existence. 

2. Order in Time. 

3. Order in Place. 

4. Besemblance. 

1. Firopositions asserting or denying t/ie actual 
mtUmce of something require no particalar remark. 
Zbeyare snch as—'' Hiere are such things as black 



I 

1^ 
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2 & 3^ Propositions asserting the CanjuncHan 
(which includes Order in Time and in Place) in 
some way of two Phenomena, especially those 
which a£Srm or deny Coexistence or Sequencei are 
of great importance in Logic. 

Almost all Propositions ez|>re8siTe of physical facts, 
assert either the coexistence of two phenomena^ or 
the sequence of one phenomenon after another. All 
Propositions asserting that one phenomenon is ike 
cause of another, evidently assert sequence. The 
most important Propositions which assert Order in 
Place are mathematical loci; that is, Propositions 
which affirm that a succession of points marked iu a 
certain way will lie along a certain path. 

Propositious asserting Order in Time (Simultaneousness 
or Coexistence in Time, and Sequence) are so im- 
portant that, for the general purposes of Logics they 
may be taken exclusiyely. Mill does this; after- 
wards considering separately those which assert 
Bfcietence^ and those which assert RueeMamee^ and 
Order in Place, 

It is evident that if one phenomenon is alwa}'s amjoined 
with another, whether as simultaneous or as succes- 
sive, that phenomenon becomes a fnark o/the other, 
iA, whenever we meet with the one we may be sure 
of the presence of tho other ; and every proposition 
of conjunction comes within this fbrmalsr— ^ On# 
fKeewmenan ie a mark of another phenemeMh,* 

4. Propositions asserting Eesemilance (or Dis- 
iimilaritjif). 
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^mU rMMnMomM^ whero two things an like Meh 

cUm; but w« eaonot anafym that likeuetis, ^it is 

niDpl^ and iijoapable of beiog resolved into more 
•lemeutaiy particulars; and (2.) RetmMana in 
mm^uingnabUre^MeU. Thus, if I say « Thia horse 
raaemUes other horses," I can enumerate the details 
off form, eolour, Sbo^ Ae^ in which the animals 
agree ; but if I say this <« Red is the same as that 
red,' or "«Tbe hunger I feel to-day is like the 
hanger I felt yeeterday," the resemblance cannot be 
thus analysed; we can only say that there isaie- 
•emblaaoei we cannot say in whai ii consisti. It 
is OTident, howerer, that any resemblance of the 
•ecood kind between two things must consist of an 
^ggragate ot resembknoes of the firvt kind. The 
mlimaU rmmbianeei are resemblances in our $in^ 
fitUMgi (U^ conscious mental states not compounded 
off more elementary states). 

most important Propositions asserting Besemblauoe 
we tbcee of Ifatheuiatica ; resemblance having then 
the form of equality or proportionality. 

ILL Certain Miscellaneous Questions. 

1. TropasiHons kamng a general nam as predi- 
rfr eb nctproperfy assert resenMance. 

Hm contmy has been maintained by some ; they would 
Myths assertioo, '^Qold is a metal,*' means '<Goki 
iMsmUss metals more than it does any other class 
«ff bodies.** But a dass is usually not founded upon 
• mere geueral unanalysable resemblance, but upon 
raamnblauce in certain assignable attributes com- 
WflBtoallitamembenL These attributes are con- 
Mledbx the dass name, and it is the possessioDof 
^'^'nbytheanlgeotwhiohwe mean to assert, and 
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not mere general similarity. It might atill be saitt, 
'* Gold is a metal," «L«i, *' the attributes connoted l^ 
name gold are accompanied by attnbutea couaoted 
by name metal," if no other metal existed ; just so 
we may say, ^^ The Lord is God," though there is 
\ other beside Him. 



There are^ however ^ two exeeptiancU eases^ i.e., 
eases where mere resemUanee is predicated 6y a 
general name : — 

(a.) Where an individual is \mi into a class simply be- 
cause it resembles the memben of that class more 
nearly than of any other, and not, as usual, because 
it possesses the distinctive attributes of that class. 
Thus we say, *' Anmic it a fnetal' though it differs 
in many respects from the other metals, because it 
resembles them more nearly than it does any other 
class of the elements. 

(k) Where the class corresponding to predicate name 
consists of members which have only an iiUimaU 
taemblancef and not a resemblance in apecific assign- 
able particulars. 

The classes in question are those into which our 
sinipU fUUngg may be divided — *' white^" ^ red," 
«« bitter," <" sweet," &a If I say <« This tastea bitter," 
at bottom I cmLif mean that it resembles other tastes 
which I have previously known under that name, 
and it would not be really understood by any one 
who had never experienced a bitter taste. 

2. Propositions whose terms are abstract require 
DO separate remark. They may always easily ^ '^ 
changed into IVopositions with corresponding con- 
crete terms. The abstract name denotes the attri-- 
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hate, whioh the oooorete a»»m«m; "humanitT i« 
• 5r^'l?''^?^/=""'»" ^- «"»°'fl being" 
^iw . d«ht corresponding alteration in the ex- 

•-^•>«- «» -^/por^"-- the •ttribute. connot^i by 

- Srrr ^••««;**<»« being itself an •ttribata 
-mTenienoe which avoid. dixjumlocuttonT 



CHAPTER Yt 

VmBAL AHD RkAL PBOPOsmOKB. 

T^f:yP^^ (=E8sentiar= "Ana- 

torn of Radicate is part or whole of the 
wmotatioii of the Subject 

wi^haeal^adr beeo l«pMed wh«i weuZJdtj 
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name of the thing. To saj ''Han is an animal" 
eonveja no inforniationy ^ animal " being part of the 
Tory meaning of the word *' man ; ^ for we should 
certainly not call anything not animal ** man** 
Verbal Impositions, therefore, do not properly assert 
wiotUrt o/faUf bat only inform us as to the meaning 



Real Propositions (= AcciJental = " Syn- 
tlietio '' of Kant) are those in which connota- 
tion of Predicate forms no part of connotation 
of Subject 

AU IVopoeitions, therefore, which haye a proper name 
for the subject (and not for predicate also}~8ince 
such names connote nothing—- come under this class. 
If the subject be a general name, it is, as already 
said, necessary that its connotation should not in* 
dude that of predicate. Thue— ''Man is a being 
which cooks its food ; " " cooking his food * is not 
included in the meaning of " man." 

II. Assumption in Propositions of the Real 
Existence of the Subject 

Take this PropositioD '' A is B **— under whof 
circumstances are we to understand from the Pre 
position itself that A actually exists ? 

1. VerkU Propoiiiion$ do not, in ttridmei, imply thai 
the subject really exists ; they are^ as we shall see 
really more or less perfect d^finiUcn$ unfolding the 
connotation or meaning of a name; and for the 
onUnarr oopola '*ii''we may aabstitute ^mmmj* 
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witlicmi altering the asaertion. This ia dearly seen 
when the aabject oonnotea a group of attributen 
brooght together by the imagination only ; thus— 
"Aeentaor ia a being half man half horse,''»'*A 
centaur meana a beings" dca 

Kerertheleeai a$ a maUm' of fact, moat Verbal 
Fkopoaitioua do involve a taoit aasertion of the real 
exiatenoe of the aubjeot. In such oases the appar^ 
emOif dmpk a$$irti4ni rtaUy <msi$U of a definiHon 
ieg$A$r wUh a patlulate; thus— « A triangle ia a 
thrse-aided figure," - «*Triangle means three-aided 
figure,*+«Suoh a figure ezisU ;' the last being the 
poetnkta or aasertion of actual existence. The 
importance of thia will be seen hereafter. 
% Sml PropotMms do necessarily imply the real exist- 
•Doe of the subject^ because if the subject be non- 
existent there ia nothing for such a proposition to 



Apparent exceptiona may occur to thia— thua we 
may say. «iC ghoti JumnUd hi$ bedroom,'' "^ The gode 
imea am Oljfmpue; " but eren here it is evident that 
the aotoal exiatenoe of •ghoet'^Bnd^gode'' igpn 



ILL Uses of Verbal Prepositions. 

1» WiA the aaanmption or postulate of the actual exiat- 
enoe of the aobject >— 

(fl.) They may ooDTcy information of that exiatenoe aa 

afiwt 
<fc) They nmj aenre aa the baaia of deductionay as do 

the anoms of mathematica, 

% IFaAeifl that aaaumpticn— that ia, in atrict accuracy 
•^th^ only aenre as definitions,— (a, to unfold 
~ 1 or oonnotaiioB of the anbject. 
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With the exceptions here mentioned, Real Propositions 
are the only propositiona which can convey any in- 
formation aa to maUere qf/aet^ or from which any 
wferencee aa to maUere o/faei can be drawn. 

IV. Two modes of stating import of a 
{Real} Proposition. 

(lim ben, M omiJil, takei PropodtioiM aiMrting eo^imnetiom 
M Me Piropodtiont of Logie. See p. 31.) 

(L) Attributea connoted by subject ori aoccmpanterf 6y 

attributes connoted by predicate ; or 
(2.) Attributea connoted by aubjeot an marke of, Sbc 
These are really equivalent, but (1.) pointa to the Pro- 

poaition regarded aa a mere piece of knowledge ; 

while (2.) pointa to ita pracUeal uae. 



CHAPTER VIL 
I. Oh Classitioation ; and II. Thb Prvdtoablks. 
L Classification. 

<OlMiifioati<m at a identifie proesM is diaoimed ia Book lY. 
Here only a few elemeiitary points ire aotioed). 

1 C(nmexion of Naming and ClassiJieaU&ru 

General na$nee have a meaning quite irrespective of 
cUtaee (that ia, when we assert a general name, as 
** man,* of a subject, we mean to assert that Uiat 
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-»b<mdi^- "upright f«»a^- AoT&o, which i 
■oUuag to do with «bM«,X bat thew i. . twofold 
MMMnoA between them : 

It is perfeotlj evident that if we invent a name, 
oonnoting certain attributes, we tbeiebrmott 
* claa ^-oonaiating of eretTthing which pee- 
•«>>«• thoae attribute! Tl.ua, auppow I take 
«wo attnbutea, 'perfect molecular mobiUtT'' 
•nd «inelaaUo«7,» »ad deriae a name "liquid," 
WW* ahall connote or mean thjoae propertiee, 
•««m|8 ^/aeto formed containing all objects 
possessing those two properties. TheoraticallT 
it matters not whether the objects m many 
w, or none at all,-*he daes then being whollV 

(k«w«swtau»|0e2aM(t. 

^jT^ *■"«»•*»■»«• in*«»duced because we have 
•wad itooQirenient to create a oUaa. This is 

■wally the case with the classes of Hanto and 
Animals; as when we divide Plantsinto "Phai. 

■OBMwwa* and " CkyptcganHNM,* 4a 

t, Tko kaid$ of Clauet—i ^^^ ^***' 

{ITot^eal kindt, 

U is a fandameotal principle In Logic that the power of 
ftMBfag dsasea is unlimited, as long as thew ia anr. 
•wn tha anaOeat, difibrenoe to found a distinotion 

•poo. Th«v out of the dsas "Man* we mar out a 
«ta« 'Chriatian,'oat of thia a daaa "IVoteatant," 
^pun adaaa "ttahoft- out of "Bishop" the dais 
-biaok-hdi«i."aBds.«,«|«„|,,<tam.' 
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But if we contemplate our chunes when formed, we dis- 
cover that thej constitute two very broadly distin- 
guished divisions^— J2«kZ hmdM and Nci-nal Jrindi. 

Eeal kinds are classes the members of which are 
characterised by the possession of an inexhaustible 
nnmber of common properties, not referrible to any 
common cause. 

Hcnoe the differenttt betwwii two Individiiidi belongiBg to 
two distbet Re«l kilxit uo m innnmwrnbU m tho potfnft 
rf affttemeni between two indiTidviUe behmgiDs to tho 
iune Beel Mod. 

Not^real Mnds are classes the members of which 
agree only in certain particulars which can be num- 
beredy — ^that is, which have only certain specific 
and determinate common properties. 

Thus, compare the class ^ AnimaU^ with the cIhss 
" TVhiU things; ** in the latter the members ors not 
distinguished necessarilj bj anj common properties 
except ** v!kiUne$$^** and any properties effects of 
*' whiteness;" but a hundred generations have not 
exhausted the properties which are common to all 
** antMaU;" and though physiologists ors continually 
discovering new ones, yet there is no probability 
that they will ever be able to say that they know 
them all^ — that they have arrived at a knowledge of 
every property which exists in ** animals.* More- 
over, these common properties are not referrible to 
any one cause. ^^Animalt^" therefore, is a Real 
kind ; " iMU things'' is not Similarly in chemistry, 
the name of any element repr e sents a doss of ob- 
jects. **Sniphnr" for instance, is a class including 
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ev«f7 M|Nu»t« piece of sulphur. Will the time ever 

eome when ohemiete oaa eay that they haye ex* 

hauBted the vhole list of the properties which thoee 

(lifterent pieces of sulphar possess in common 1 

* A^p^nr," like the other elemeutSi therefore, is a 

Bealkind 

Jt is sometimes said that Rial Jtind$ am natural dam$^ 

Of doMU farmed fry futfurv ; we have already seen that 

olisses are really inHoaed hy the human mind, but 

the expressioo is true thus far|— (L) that Real kinds 

sre eliwses for the recognition of which, as such, no 

elaborate process is genendly required, because each 

of them is marked o£f from all others, not by some 

one or few properties which may be difficult to de« 

tect^ bat by its properties generally, by its iwA 

mmmbk; and, further, (2.) the ends of classification 

would be subverted if we did not recognise Beal 

kinds 1 



II. The Fredicables. 

Tk0 PreaUeaUes are a fivefold division of general 
names, to express the different kinds of class rela- 
tion which may exist between the subject and pre- 
dicate of Propositions. 

Hius, take any Ptopositioa, as ''all A is B,**— the sub- 
/wt ''A** represents a class or an individual, also 
predicate^ being a general name, stands for a class 
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Differentia. ^ ( ^^^^^ f oanded oa Ooonotstioa 

Proprium. W ofNamsfc 

Accidens. ) v 

A Genus is any B*al kind which cf-'.t^^ *« 

Uie snbject ia also contained. 

S«oh.kindi.agenu. to lOl kind, below lt;..peoi- to 

•n ^"^ *^^'iL»_.here "animal.- i. •!>««« to 

•^-?r-'^rs^grs:3«;sTtinciude.aiow.. 

B^liLd -^- 1 which ^ -king- belong. 
A c«^«v« (is. an infima siMjcies) is the proxi- 

be referred. 

».«- theM two totinotion* ar. founded 

It » ea«ly seen how ^fT.JT^^ whether a da- i. a 

upon the «*«« of t^«»f • rf^ *; the loweat Be.! 

Real kind or not, and whether it « «* 

kind in reference to - ^f-^^^^^f^J^^ Wee 
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CtABMnOATIOK AH© PBBDIOABLM. 
Hottentoto m iiegroe^- whethw -negro" is th. 



i>if««ifta (in atrictoesB) ia th« sarpljw of the 
•bo?» that of the name of the genus. 

tsS rSiT*^ JTT^ **>' •«»«»•''« to^ 

PWP-* on toe pMtioolw oocMion. In wr ««h 
Uway. connote dl the attribat«i connotSTS" 

!^ 2!*£r ;:;? -^ """-«' *ttribnt 

PJC»H« to .toett -an, -».«.- beside, connoting 
an tl«t " nummsl- connote^ connote, also a nunJ 
bjrrfotW rttn^utes pecdiar to it«.l£ (ewct form, 

lS?^'?!'l^^- "'•«'»«««efconn^ 
attnbate. which distinguishes "man- from Ul^ 
«ip^«-^<Jm« -m.mmal.--in other wo,d^ forms 
rts Diflfenmtia in respect of that Octm. 
•n- Anstotdic Logician.^ instewl of tahng 0* tchcU 

whwh swmed to them the mcrt impcrtut; thns, 

^fStS^ ««»thi.n«„dlyfdfi].thepi. 
•*^««» tbs ^eoMi^ we may gire a 

tlMu . The d<|^itioD of • gpeciea is that part of the 
ornHXatioB of the .pedfio n«ne which distteg^fche* 
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the species iu question from all other species of that 
particalar genus to which we are referring it 

(^Tbat part* being oompoMd of one or more, or til, 
I attribateii.) 



[^Special or TeehniccU eonnotatian. 

L In %a$M$ aXmady eonnotalive^ we may, if our purpose 
require ii^ chaoge the oonnotation,*— that is, we may 
select from amongst the common properties of the 
objects denoted by the name^ a set distiuct from 
those previously assigned to the name^ Thus 
^man" ordinarily connotes animality, a certain 
form^ and rationality; but in a natural history 
system it may be made to mean a certain arrange- 
ment of teeth, and the possession of two handn. 
This forms a jpecioi connotation of name ** man," 

S. Even fum-connoUUwe manut may have a connotation 
assigned them in this way ; thus, * whiteness" pro- 
perly connotes nothing, but it may be made to mean 
^a mixture of the different tints of the spectrum,* 
and similarly in other cases.] 



A Proprium of a species is any attribute which^ 
although not itself connoted by the specific name, 
yet follows from some attribute which that name 
does connote. 

There care two classes 0/ Propria:-^ 

1. Those which follow by way of eamequsnee^ ia, as a 
conclusion from premisses. 

Thus, the attributes connoted by name ** paral- 
lelogram* are--'' having four straight sides,* and 
'having opposite sides parallel;* o fropHwm (of 
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ON DSriKITIOK. 

» -S^F-rBMi-Hho* which w .metiia- «««„* 
OHAPTEB Tin 

Om DgPlHITIOl^ 

U *iJj^ » word; or, more precisely, it 
- the rttemeo. i„ wonfa of the Vonstitlt 



^fi 



; « 



oil DSFUriTIOlf. 

parts of the facts or phenomena of which the 
meanmg of every word is ultimately com- 
pusecL 

Place in Logic and Uic — ^Definition is the Logical in- 
•trument of the fint diviuon of the Soienoe, thai 
relating to Temu, It remedies their indistinotneee, 
hj giving a preoiee and fixed meaning to everj name 
capable of having each a meaning auigned to it^ ao 
that we maj know preoiaelj what attributes it con* 
notes, and what objects it denotes. It is only in 
this way that our assertions can have a fixed and 
determinate imporU 



Dejhttians are either >- 

I. Perfect. 

nT ^ ^ ( Incomplete 

.Imperfect. [ ^ookieitai] 



Definitions. 
Definitiona 



Perfect (= Complete, Adequate, Scientific) Defini^ 
ttans are those which declare t^ whole of the facts 
which the name involves in its signification ; that 
is, in the case of connotative names those which 
unfold the whole connotation. 

Imperfect D^nitiana are those which do not do 
this. 

(These distinctions appl/ mors or less to the definitico 
of eveiy name^ but since the on!/ no»-coniioto<»M 
WKmcc which can be defined are the names of single 
attributes (see p. liQ, which are defined by assign- 
ing the fondamsntum cf the attribute^ this class 
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OMj be at once dismissed. Of connoiaiwg naimei' 
(see else p. IS), the dass of \mnuary importaooe 
here is tiutt of conmU gm§ral nama; and this 
chapter may be oousidered as dealing with these 
ezdiisiyely, nnless otherwise notified. All that it is 
neoessaij to say oonoeming etmnotoHoe abOraei 
MSMi (names of groups of attributes^ or of attri- 
butes whioh bayeattdbtttes) will be given sepaiately 
under that head). 

I. A Perfect or complete Definition is one 
which expresses tbe whole connotation of the 
Name. 

Farm of a DeJimtwn.~The Definition mnet give 
the several attributes connoted by the name de- 
fined; now these attributes may either be enume- 
rated Miffy and seriatim, or several may be 
grouped together under one word. In either case, 
sgain, we may name the attributes either directly 
by their own proper abstract names, or indireetiy 
by using words which connote them. Thua, we 
get this arrangement 1^^ > 



a) Attributes^ 

(1) Attributes enum^ 



in either 



tea enamel 
imgrmiftL I 



[(a.) Tim attributes may be 
expressed dinOfy by 
the abstract names 
whioh dmiioU them ; or 

((.}The attributes may be 
expressed tnduvd/y, 
by names whioh eo:«* 



) Name defined by |miH only of its con* 
) notation. 



II. Imperfect Definitions are either i 

1. Incomplete 
Definitions. 

S. ^id^"^ ) Definitioncompoaedof soms attribute 
De&niuons. f ^hich is no par* of the connotation 

T. *^'«x- 1 of the name defined, 
Descnptions. j 

Imptrftei D^nUUmi are framed with reference to one 
practical use of Definition,— the discriminating the 
things denoted by the name from sll other thingSy— 
rather than with regard to scientific accuracy. 

1. Incomplete Definitions serve the practical 
purpose of Definitions when it happens that all 
objects which possess the enumerated attributes 
possess those also which are omitted. 

Logical RuU that Definition should he ''per 
genus et diferentiam.^^ 

Incomplete Definitions seem to have been had 
in view by Logicians when they laid down this 
well-known rule. It may be observed of it :— 

L That it would bd better expressed ** jwr ffmui a dif- 
fmwtioii* as it might then yield a complete Defini- 
' tion. 

t. It is impossible thus to define all names capable ol 
being defined^— iKmma gentra^ for example. 

Z. The object aimed at by thoee who laid down this rule 
iM unattainable ; they seemed to imagine that the 
tnnctiou of Definition is to expound the division of 
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ihingi into Keal kinds^ and to show the posit on 
wbidi each kind holds in referenoa to other Beal 
kinds ; hot this is impossihle^ 

2. AeddeiUal D^nitians cr De9eriptxaM. 

Are daflnitioDs compoeed of anjr attribute or oombino- 
tion of aitributes which (though thej are not oon* 
noted b^ the name defined) happen to be common 
to the whole of the aubjeoti and peculiar to it 
Thoa :— ** Man la a aelf-clothing animal'' 
^Man is a food-cooking mammal* 

It is onl/ neoeaaaiy to a Definition of this kind that it 
should be oooTertible with the name it professes to 
define ; that is, it should be predicable of ereiTthing 
of whioh the subject is predica b le , and of nothing 



{Sj^eeUUar Teehueal D^nitions. 

Suoh soeidentsl deiinitioos may be raiaed to the rank of 
incomplete or eren of complete Definitions, hj 
making the elements of the description port or all 
ol the oonnotatlon of the name defined* 

la is a two*handed mammal'* is Cuvier^s 
definition of "man,"— what with him the name 
I * aotnall/ connotes.] 
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49 



IIL D^nition (^Abstract Names. 

L Cvtmaiafim Ahtmei namu (Tia., names of groups of 
•ttribates, or of attributes which hsTe attributes) 
■M/ bo defined like concrete names^bj enumerating 
the attribates which they connote ; the defiiiition 
in iMt beiqg paiallsl to that of the oorresponding 



<^ 



M 



Thus -.-Humanity. Corporeity. Animality. «tionality, 

Ah^^'S:^-Acorporeal,animatea.«^^^^ 
•reot being. 
• jra.,^aMoU>tiv (Attract nam* (U, nam- of » Mgto 

^^Z^uLk .ttribuu ; U, by wummUDg tbe 
^^«« which tb. .Uribut. rn-r-^t- 

Th«i :_Bloqu«no.-th. fiumJty of tofloenotog th. tfeo- 
tioDS of men by taem of Ungu«g«- 

IV. Wliat Names can and cannot he de- 
fined. 

1 K^ nam i>>hoH meaning eon Uandyud can Ud*. 
S^be^oonorete or lO-to-*; that -.even^ 

JSi the attribute, or wt of attribute, which form 

^*'[S^'!S:S';:h.f«*orpbeno««.oni.on^- 
«m»le feeUngfc «d, therefore, incapable of an.lj»», 

^»ttribuU or property of exciting the feelmg, inay 
S;Sby.ryin^itJh.ydo«,b^«..na«« 
of the feeling iteelf cannot be defined. Thua. 

White thing-«i object which excite, the .en«tioii of 

Whiten.- -pro^?" «< «««»« *^ -"-"~ "* 
white.] 

L ^!lr name—ainoe they haTC no m-nrng. 

i JK^ of our rimpl. feding^ b«»»e »belr 

nn^auing cannot be analyaed. ^ 
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'-o'^S.itri''^ '"^^'^ I>efinition. into 

tog the Diuuw of. thing. 
^•J^^-Vwh.t the, coSulT^t? 

■«*»» tTArt proper!/ .0 ciOled, iHit 00^7 thf 
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meMiing wbioU eiulom hta auigned to a name, and 
therefore no conclueion as to matters of fact can be 
drawn from them. 

S. Definitions which explain the meaning of a name, but 
at the same time oseume the real existence of the 
Bubject. This they termed **Beal DefihUion^ or 
definition of a thing. 

If in the former case we put <' means " for '' is," no change 
is made in the meaning of the proposition, nor is 
any inference which we may draw from it (being 
only inferences as to meaning of names) affected. 

In the latter, the change leaves the true definition, but 
withdraws the implied assertion or postulate of real 
existence ; and it is self-evident that no matter of 
fact could be inferred from a proposition which 
merely declares the sense in which we employ a word 

As/urt/ier arguments in support of the view that 
an apparent inference from a Definition is reaUy an 
inference /rom the contained postulate, Mr Mill 

L Examines Eaeliil L 1* and ahowi that the Tery tint itep^^ 
'* About centre A with nuUtti AB, deicribe a eirole,'* 
depends upon the possibility of the aHmal tmitUmrt of a 
eirde; 

1L And further shows that If the inferenee is rsHlly from the 
Definition, we may draw a false eonolusion from true prt* 
misses--A drsgon is a thinj; breathing flame, a dragon Is a 
serpent: therefors^ some serpent breathes flame. Here, 
in the major premiss, the definition is true, but the pes* 
tnlate Is false, and the eonolusion being false shows thai 
our inferenee is really from the false postulate, not from 

^ the true definitbn* 

[That definitions are really the premisses of scientific in- 
ference (as in Euclid) is sometimes defended by say- 
ing that they are so^ prorided that they are fnimod 
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them q ««»MiH» or a luuu* aeuing 



Urn pottulatea are not alnmt exacth truM 
"« «ung. whow existence they taduVLST'Z 
»ot riwy. exttt exactly « defiaeA **** 

Hmm, protMhl/ no circle ever exkted wh«». -^•• 
'i^t SSiCir "»«"itude, no line 

■"^.•?'«*n»w««* Mill means by ■ayinffih.t.. 

«««») t» «a4r from the portulates in L If^ 
laSJC" ««^*^ ('\ !•"* in part) «.ta ulti- 
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Some get over this apparent dif&calty by saying 
that tie Definitions of MathenuUies are realfy De- 
.^nitioM not of the things^ but of our ideas of tki 
things. They say that what we argae about are our 
mental pictures or ideas of points, circles^ lines, Ac, 
which do exactly correspond to the Definitions. 

On this Mill remarks : — 

1. Even if wo oaa form a mental picture of a mathemati* 
oal pointy line, &a, the definition iKMtulates the real 
exietenoe of euoh an ideal piotore, and from those 
postulates all inferences must really bd made. The 
case is in fact exactly the same as before, ouly we 
have a mental picture instead of one drawn on an 
external surface. 

S. As a matter of fact, howeTer, the mind can form no 
such pictures or notions as the hypothesis impliejs. 
We cannot conceire a line, without breadth, &c 
All that we can do is to attend to its length exclu* 
aively, neglecting the breadth for the time ; and so 
in every case we can attend to and deal with a single 
element, as existing alone, but we cannot picture it 
to our minds as actually so existing. 

Proper meaning of " Definition of a TJiiitg.^ 
In Book lY. Mill remarks that yf we retain this expres- 
sion in Logic, we must give it this meaning :-— 
The Definition of a thing, or rather of a class of things 
(for we cannot define an indiyidual), is defining the 
name in such a manner that it shall still continue to 
denote thoee things. 

VL An inqinry into the Definition of a 
Name {ie., as to what the Name Aauld 
mean) — 
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la Ml inqutiy into the apecifio attribates in which th« 
objeota whicfa the name nanall/ denotea, agree or 
differ* A definition ia therefore not arbitraiy, and 
eften inTolrea a long eiamination into the proper* 
tieaofthinga. 

Thtti^ anppoae we wiah to define **ju$t actions," it would 
be naoe e a a iy to oolleot inatanoea of actions to which 
thai deaignation ia applied, and to examine them 
carefully to determine in what the/ agree. Having 
aettled the properties, qualities, or attributea com* 
mon to all just acUona, we have next to decide 
which of these are beat adapted to enter into our 
Definition. 

TAis inquinf is, Aawevery re^idered dificuU by : — 

L The flustthat words (particularly aome abatract 
names) are constantly used without any definite 
eonnctaiion, except that of vague resemblance to 
other thin^i called by the same name. 

Tbfi% when ordinary people spcHk of an act as '* just" 
or ** noble/' they often really mean nothing mora 
definite than a vague feeling that the act in queation 
resembka others which they have heard so called. 

Sl The tranaitive application of words. There is a con- 
athat tendency in men, when they meet with a new 
olgeet, not to invent a new name for it, but to give 
it the name of aome known object which seems to 
leaamble it moat In this way a name may paaa 
from objeet A to object B, from this to C, again to 
Df and ao on till every vestige of definite aignifica- 
tioo ia kMit, and the varioua oljecta denoted by the 
eooM to have really nothing in common. The 
'^beantaftil'^ ia perhapa an example of this 
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BOOK II. 
IKFIiRENCE OB KEYING IN GENERAL. 
CHAPTBB L 

INWBBNOB IK GlOWBAt. 
it is said to follow. 

1. Inferences improperly so caUed:" 

nn tia the cases in which a Proposition, ostett- ' 

That 18, the cases -„T»ear8 on analysw to 

time fart MMirted in Ike 8»t. 

••all men are mortal, tor w 
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tb«Mme fact— that the aitribates oooaotad \ry 
"wmreign* are aometimea conjoined with tha^ 
oonnoted hj^iynnt* 
4 B^Mwm€f€tninot<Uim'^4^ when pradioate of ooo- 
■aqneniia part of oonnotatioii of predicate of anfe- 
eedent 

Am ''Somtea ia a man,* .-. - Socratea ia an ani- 
mal.* « Animal'' being part of oonnoUtion or 
meaning of * man.'' 
» AU9a^eam9f9o<aXUd InmediaU Inf$niuit$ nay 
be added to MilFa liat. Such aa (1.) Qf OppaHion 
•AiaB AAia not non-B; (1) (y iWert«m-^\i« 
theaon of B A B ia fkther of A; and aaoh like.] 



II. LogiodfcTms of Ivference. 



1. Imbtetion ia reasoning from particnlara to 
generala; or, more correctly, inferring a Proposi- 
tion from Ftopositioha leas general than itself,— 
the oonolnaion being more general than the largest 
m the premisses. 

2. SatiodnaHon (-Syllogism) is reasoning 
from generals to particnlara; or, more correctly, 
inferrmg a IVoposition from Propositions eqnally 
or more general than iteelf,— the conclusion being 
leas or only equally general with the largest of the 
pivmisaes. 

. ^ ^n ffmeejrtmpartieulars toparijeuiars—that 
Mt ftwn indindoal cases to another individual case. 

Ifiw m havin g aeen A, 1^0, and some other peraona die 
^npponog, of ooorae, that I know nothing except 
what I obeenre myaeW), I infer E alao ia mortal, I 
mwidmHj raaaon fimi the former partioolar eaaeato 
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the yet untried case. A little oonsideration will 
ahow ua that a large number of our every-day inf er- 
encea are of this sort 

Th4r$ if, however, no real difference he^teeen ikie 
mode of reaeoning and Indttetum, For it ia clear 
that, in order to be logically warranted in my cou- 
duaion that E ia mortal, I must have evidence 
enough from mj antecedent particular caaea to sup- 
port the inference ^ Any man ia mortal,*'--for if the 
evidence did not amount to proving this, how could 
I be aure that E might not be amongat the ezcep- 
tiona f But if it prove *' any man is moi*tal," it of 
oourae provea ^ all men are mortal,"-— «.«., it is an 
Induetion, or the inference of a general propoeitioii 
from particular cases. As Mill says— ** Whenever 
we are loffieaUy warranted in arguing from a aet of 
particular cases to some new case^ we are also war- 
ranted in inferring the general propoeitton, which 
indudea that new case," and thia being ao, we may 
oonsider this mode of reasoning as identical with 
Induction. 
Further, then, aince (aa will be shown hereafter) Ratio- 
cination ia only the intorpretaiion and appliea^Uon oj 
Indtuiiom, all Logical Inference conaists in Induc- 
tion, or in the interpretation and application of 
Propositions arrived at by Induction. , 

Induction ie without doubt a tnupreceeeofinfer^ 
«Re«— the facts stated in conclusion are honA fide 
different from the facts given in the premisses. If, 
from examining four cases of mortality in man, I 
infer E a]ao ia mortal, — thia laat fact is clearly dia^ 
tinct from the others ; atiU more if I lay it down 
that ''all men are mortal,* I assert innumerable 
separate Haots,— Z ia mortal, Y is mortal, fta, fto. 
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* ^Vhatever is true of a whole cla89 is true of eyeiy 
inHividual iu that class,* it ia the same as saying-^ 
** Whatercr is true of all the individuals of a class 
is true of every iudividual in it,* — an obviouslj 
identical Pro|)08ition. 
To givef ihtmfcre^ any meamng at aU to the Dietum, we 
must regard it, not as an axiom^ but as a round- 
about dtJwUian of a class (tLe., an assemblage of in- 
dividuals of which the same Proposition ia true). 



II L Fundamental Axiom of Hatiocifiation. 

^^ Whatever (A) is a mark of any mark (B) ia a 
mark of that (C) which this last (B) is a mark 
of/» 

That ia— if A is a mark of B, and B a mark of C, then 
A is a mark of C. 



Another firrm of the Axiom of SyUoffism 



** Whatever possesiies any mark, possesses that 
which it is a mark of/' 

That is — A possesses B, which is a mark of 0« therefore 
A possesses C This is really identical with the 
fini^ bnt a little varieil in the expression. Sither 
may be tsbiiu 
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CHAPTER III 

FCWCTIORS AKD VaL0. OF SYtLOOttM. 



R,|J •'°° ^fw^nted," says Mill, « that in everr 
S7lljg,.m,ooD8idered u an argnment to prove tS 
condojaon, there i. such . pJitio Pri^lu^H' 
no «^y new feet i. .«crted in cono7S ' ^S 

iogum it«elf, but the foUowinjr L a .nmm! J^^* 
tl.. «^»e„t. which bear on th'e ," :;;r :^ "' 
1. IW* the SyDogua to oonoloaiw fw« if •«« <w 

A) -nSr^^ *• "^"^ *» »• P«mto..fc 
* A. «„,i„.tk» rf the gjrllogtoa. it^ ^^ y^ 
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both major premiss and ooQclusion are ultimateljr 
infereooes from the same set of partioolars. 
4 That the Syllogism is a prooess of interpretation is 
shown also by an examination of those oases where 
the major premiss is not derived from experienoe, 
as in Law and Theology. 



f^ 11. What, then, is the true nature of the 

Syllogistic process f 

The following familiar explanation will, perhaps, 
gire a clear view of this important point :-— 

Suppose we hare observed A, B» C, and D to be mortal ; 
let ns assume that these partiouler oases oonstitute 
evidence sufficient to justify us in oonoludiog that 
any new case, 2, is mortal ; this is so far a case of 
inference from particulars to particulars. But it 
has been already ezplained| that in order to be war- 
ranted in inferring tliat any indifferent individual, 
X, is mortal, we muat be warranted in inferring 
** AH men are mortal ' (for if not^ our X might be 
amongst the exceptions)— Ca, any evidenoe which 
proves the particular Plroposition must also prove 
the general. Thus :— 

(1.) A, B» Oi D, &0., w morUl / '^^"T*^ ^^T "»• 
\ / -» » f F f I prenussos or evioanoe. 

(2.) All men are mortal (3.) X is mortal 
(■■attributes of man 
are a mark of attri- 
bute mortality)^ 

(ij and (3.) heing two oondusiona, either of whioh may 
be drawn separately without thinking of the other ; 
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bot if the eridenoe prove one, it must aleo pi-ove the 
otber. 
Bat, further, iDsteiid of retnemberiog the details of our 
evideooe— the ftpeoial piirtioalar oases from which 
our oouclnsioii was drawn — ^we may, once for aQ, 
retain a record or memorandum of aU thai it will 
pram by simply bearing in mind the general Pro- 
liositaon. Having onoe satisfaotorily shown that 
''the attributes of man are a mark of mortality ^ wi* 
may disiniss from our minds the antecedent parti 
ottlar cases which proved it, and remembering only 
the generalisation itself, ma/ apply it to new in- 
stances as they arise from time to time, — the appU- 
cation consisting in the ascertaining that a new 
instance pos s ess e s the mark therein laid down (ib 
the eiample— that the new object possesses the 
attribotes of man, which are a mark of mortality). 
This process of applying a general proposition (thr 
major premiss) constitutes the Syllogism ; which is, 
in faot^ a kind of reasoning in which, in place of thr 
•videnoe itself, we substitute a record or memo- 
nodum of all that that evidence will prove, and 
then proceed to interpret and apply that record. 

Twta this it is evident: — 

!• Thai the conclusion is not really drawn from the 
WMJioir premiss^ but according to it. Th^rtcard or 
nmnmarff of HkM kimd of conchmom we may draw 
inuk given evidence, must not be confounded with 

JL That He Sfflhgiom u not th^ modi in which wo mntt 
omuoHfhmiotUj^amodoinwku^wemayroaion, We 
may, sod, indeed, constantly do, infer from observed 
Individaal cases to a new case, without ever think- 
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iog of * general p«)po.ition-« f «)m (1) to (8^ Jt 
Kverfir. do pM. tWgh the ge«.nd«*tlon, lb. 
wbol. prooM. win .Und thu. -^ 
/I N A B. C &a. •« morUl \ An Induction letding to 

/i^ An men w. mortiJ ) Intervretation Mid .ppjicv 
^' Xi.Tin«x >tion o£ the gwerrimrtion- 

...(3.)Xbmort.l j SyUogi-m or D-duofon. 

thro«ghrg.n.nd proin-ltion : «d mfc ag^ 
man, 

HI. Advantageso/thrmmngtheresultofan 
Induction inio the fo^^ of a genc'ol Pro- 
position: — 

^bamgon«;p«»v«ith6gone»lProiH«.t.on,w. 
SSl nnJoget taoublo to re».mb« th. on(^ 
"^^iZ«.Si b*T. only to apply the g««rali«. 
tion to new particular caaea as they ariM. 

*• ^r*eWene.Sr,«»«.ifitp~«-n2S^ tt 
•• \T^y So iTof greater importanoe than 
ftoy particular aaserUon, and benc^ 

JfMlwtiw* in our Inference. ..»«./w 
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iy.Theuseo/theSyttogistic/(>fm,ihen,i.e.. 
of passing through the general Proposition in 
onr Eeasomng,— is that it is a most important 
collateral security for the correctness of the 
Inductire process which gives us that genera- 
lisation. (See IIL 2-6.) 

V. The use of the SyUogistic rules is to 
secure accuracy in the interpretation of the 
general Proposition. 

VL SyOogism the test of Reasoning. 

The SyttopiiHe farm is « tesi of the aoonrooj of the 
RenmlisaUoii ; the JSfyUogiilic nUa an a test of 
the soonrsoj of tfao interpreUtion of the genenliss- 
tion. 



(If w mUtiiato ''$iemHip /«r * 
the MsoiK wUl U damr.) 



ImUiid of •« M ^,- perlM|« 



VIL Syllogism not the universal type of 
ReoMtmng. 

BeoMse^ ss slresdj shown, we fna^ reasoD without pass- 
iQg through any geueral Proposition,— we may infer 
direotly from ohserved partiouhov to a new partioo. 
larease; and in simple and obTioos oases we habitu- 
all/ do so. ItisamatterofohoioeandoonTenienoe, 
f therafm^ whether we reason after the tjpe of the 

flirO^Vhni ornoii 
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VIII. What is the universal type of Reason- 
ing r 

1. Certain individuals (having a certain attribute. A) 

have (also) a given attribute, B ; i . 

8. An individual or iuclividuals resemble the former in ' Q/^^^'^^^X^ 
IKMsessing attribute A ; 

•*• 3. They resemble them also in possessing giTsn attri- 
bute B. 

This type does not olaim to be oonolusive from the mn% 
form; its validity iu any particular instance must ; 
be determined by the canons of Induction. 

IX. Functions of Major and Minor Pre* 
misses in a Syllogism. 

1. The major premiu asserts something,— which has 
been found true of certain known oases,— to be true 
of all other coses resembling the former in certain 
given particulars. Or, 

That one phenomenon is a mark of another phenomenon. 

S. The minor prtmiii osaerts that some new case reeemblee 
the former in the given particulars. Or, 

That some new cases possess the marie asserted in the 
mijor. 

[X Dr Th<mas Brown's Theory of SyU 
logiinn. 

Dr B. dispensed with the major premiss, assert- 
ing that the premisses in a Syllogism consisted of 
tlie minor alone, thus : — 

Socrates is a man; 
•*• Socrates is mortal ; 
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M allowing at the same time (^ ntcegiUy ofpercei^ 
vug ih4 connmon between man and mortality, whicb 
is onlj another wa/ of saying that we mtwt have 
either actnallj or implied a major premiss, whioh 
asserts that oonuezion.] 

XI. Rdatiimhetwem Inductiim and Dedue* 
tion. 

« Altfaoagh, therefore, all processes of Inference in whioh 
the ultimate premisses are particular cases, whether 
we oondude from these particuUirs direotly to a new 
ease, or to a general proposition, according to which 
we afterwards oondude concerning new particulars, 
-Hure equal! J Induction, yet we shall consider 

InAiOkn as belonging more peculiarly to the first step^ 
the establishing the general proposition— that one 

phenomenon is a mark of another phenomenon. 

while 

IWMitm is the remaining operation, which is that of 
interpreting and applying that general propositiou. 
And we shall. further consider every process by 
which anything is inferred concerning a new case, 
as consisting of an Induction followed by a Deduo* 
tion; because, though we iiMi not carry on the pro- 
cess in this form, yet it may always be thrown into 
that form, and ought to be so when aoourooy is 
aisentiaL' 

XIL Obfectians to MiWs Theory of SyU 

lofflMk 

It oaoaot be ocrrset to say that a Syllogism is only a 
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special mode of dealing with the conclusion of an 
Induction, for ih4 wrg\aMenX in every Inductian U 
itulf a SyUogitm. Thus, I observe that <« A, B, C, 
&Cf are mortal," and from this I infer ** all men are 
mortal;" but in this Induction we tacitly assume 
that **what is true of A, B^ 0, &a, is true of all 
men," and our Inductive argument is in fact a 
Syllogism, of whioh this assumi>tion is the mijor 
premiss. 

Mill replies : — 

There is no such m^jor premiss in the Inductive argu- 
ment as is here assumed ; in fact, the proposition 
which Whately gives as such is more properly part 
of the eonduiion of that ai-gument. Whenever we 
draw a conclusion from evidence, we, of course, 
tacitly assert the sufficiency of that evidence to 
support the conclusion, and therefore an implied 
assertion of the sufficiency of the evidence may be 
said to be part of the conclusion. It is just so here, 
— the supposed major is really an assertion of the 
sufficiency of the evidence, and is therefore neces- 
sarily involved in the conclusion. The premisses of 
the Induction are simply and only—'' A, B, C, dca, 
aro mortal ; " having observed these particuhir cases, 
we are led by an instinctive mental tendency to ex- 
pect, at least, that the same will be true of the next 
case, and, finally, after what we think a sufficient 
number of observed oase% that it will be true of all 
men. 

2. Others object that Mill's theory does away 
with the minor premiss. ' 

** If; say they, the m^jor includes the conclusion, then ws 
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Oka mark of A, A is a mark of B, .% X possessea 
& If theaa Propoaitiona be wriiten down, each 
under the preeeding; they will be aeen to form the 
Soritea of ordinarjr Logioiaoa] 

A mare complex farm of Trains of Reasafi" 
ing {$ this type : — 

£ ia a mark of IX 
F „ ofO. 
Q „ ofB. 

AlaoDCBisamarkofN. 
.\ EFGiaamarkofN. 

IL Why da Deductive Sciences exist f or 
to phrase it more accurately — Why are there 
any difficuUies in Deductive Sciences f 

Maooea which employ Traina of Beaaoning are Deduo- 
tire Soienoea ; now each freah atep or Sjllogiam 
reqnirea a aeparate Induction, and if theae Induo- 
tiona faaTC been obtained, it would aeem that Teiy 
little diffioultj would remain in morel/ framing the 
chain of Deduction. Yet we find very difficult 
DeduotiTe Bcienoe may exiat (aa Mathematica) 
where the primaiy Inductiona are of the aimpleat 
character. 

, The explanation of thiaia, that (1.) There may be much 
difi^colty in finding an Induction which compre- 
henda any gifen caae ; and (&) It often requirea the 
highest Boientific ingenuity ao to combine Inductiona 
aa ai length to reach one which will directly include 
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the six primaiy inductiona which are neoesaaxy to ' 
that proof. 

III. Differences between Deductive and 
Experimental Sciences. 

The oprocition ia not between Deductive and Inductive 
but between Deductive and Experimental 

A Science ie Expenmental in proportion aa every new 
caae requirea a new Induction,— ie., a new act (A 
obaervationa and experimenta for ita elucidation. 

A Science w Deductive in proportion aa every new caae 
can be brought under an old Induction, ♦.«., in pro- 
portion aa every new case may be elucidated with- 
out a new set of observations or experimenta. 

The generic difference, then, bettceen DedwAive and E» 
peri^nenial Sdeneet is this: That in the former we 
have, in the latter we have not, been sble to die- 
. cover marks of marks. 

IV. Haw an Experim^ental tends to became 
a Deductive Science. 

ThuB, in an Experimental Science, the Inductiona lie 
detached— A ia a mark of B ; ia a mark of D ; E 
of F, and ao on. Now (1.) A new Induction may, at 
any time, connect two or mow of these paire by 
showing, for instance, that B ia a mark of C, when 
we could infer without experiment that A ia a mark 
of 0, and even of D ; and (2.) Some new Induction 
may connect hosta of these iaolated paire at otMe, 
thus making the Science largely Deductive at a aingle 
atroke. Itie,iherrfore,ihie cUmof dieeomiu^MA 
ore moft potmU in changing a Science in ihie wan. 
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V. The grand agent, however^ fof- tran9' 
yi^rming ExperimeiUal into Deductive Sciences 
^ the Science of Number. 

Hie propertias of number are alone, in the most rigorous 
Mose, propsrties of sveiythiDg whatever. But these 
truths can onlj be affirmed of things in respect of 
their puMtMy. Now, if it oome to be disoovered 
that yariations of pumtity, in any class of pheno- 
meu% correspond regularlj to variations of pudity, 
every formula of Mathematics which relates to 
quantity becomes so far a mark of qualities in those 
phenomenal and thus so far renders the Science 
Deductive. 
^11% when in Geometiy, it was shown that eveiy 
▼ariety in position of points, direction of lines, forms 
of curves, or of surfaces fall juo/i^Vf) had a come- 
ponding relation of siie (quantity) between two or 
three co-ordinatea^ an unparaUeled Deductive ex- 
tension was thereby given to that Science. 
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atand the expression m this sense, but Mill would 
define it thus : — 

Necessary Truth is such as necessarily fol- 
lows from assumptions which, by the condi- 
tions of the inquiry, are not to bo questioned. 

What is really meant by necessity here, 
therefore, is certainty of Inference. 

I. The character of Necessity {and even, 
wiiJi some reservations, the peculiar certainty) 
attrihuted to Mathematical Truth is an illu- 
sion. 

Ai to their peculiar eertainiift it only consists in this— 
that mathematical conclusions are not liable to be 
interfered with by counteracting causes. In <Aem- 
telva they are not more certain or exact than of 
any other science ; for Induction being at the root 
of aU science, the first principles of each, if validly 
inferred, must be equally exact ; and if the De- 
ductions are correct, the results must be equally 
certain. 
We wusiity, too, of geometrical truths consists only in 
this,— that they necessarily follow from the granting 
' of the primary suppositions (or hypotheses) from 
which they are deduced. Their necessity, in fact^ 
is certainly of inference. 

These primary suppositions are :— 



Digitized by 



Google 



Digitized by 



Google 



74 DEM0N8TBATI0V. 

of tlMM tappositioM (vii., the hypothetical pottii* 
lato in the definitions— whioh aMumo the eotttal 
ezietenoe of things corresponding to those defini- 
tions) are not only not necessary, they are not eren 
strictly tme. (See p. 6S.) 

others of the first principles of Geometry are 
axioms, which are absolutely true without any 
mixture of hypothesis or assumption. That "the 
whole is equal to the sum of its parts" involTes no 
hypothesis of any kind. 

^I^ Aodoms are Experimental Truths ; Inr 
'^onsjram the evidence of our senses. 

^^^^ is^ the evidence upon which we believe axioms is 
of the same kind as the evidence upon which we 
belieiTe any other fact of external naiure-^ur ex- 
perience of their truth. They are, in fact^ the 
simplest and easiest cases of generalisation from 
the facts furnished to us by our senses or imagina- 
tioDu 

ffm the foQowiBg diMmdon IGU takei, for eoiiTeiiieiiee, the 
ptftleolar Mciom, **Two ftnight lioet ouwot enel<Me a 
i9Me,''or, "Twoeiimiglit lines, kaving onoe iateneoted, 
Mntinse to diTwgo, and norw again mooi* Uott of th« 
wfoaMiiii aie^ boweror, appUoaUo to sigr other axioiik 
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f ♦K« ProDOsition is understood, and without 
thought- 

«dT»tioed against his theory. 

1. The evidence derived Jrom experience i» amply 
wffideKt to prove axiome. 

Stance of even we budj, ^^cisive proof from 

experience, where, wen,- ^^^j^,^ 
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nUlUKBTBATION. 
»Mrf7 AmM^oI them, tli«i«fe,» »k. 

•™»iwi«MrtrtaniiifinitodM»«ioet 

•from. Ui^L'St^:' "'".•?*"*^ P'"*"^ 

•f « atnigfat line. ""«»^'«t with our notion. 
WThen«tt«dg«.t«,p„„enti.thi..w 

•videnoT^ ^ """" """"^ J- «««1 upoo fbU 
P^ ••ViiiiMit of WheiwH'. n... V. 

^—- nr*^o/.P,^tlon i..n,«*«, it.«« 
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hdng derived from exp&rUnce (experienoe caouot 

iuform ns what mtut be). 
The inconceivabUity of the catUradiclory ia the mark of 

the neeeaaqf irtUh of a Propoaitioti ; 
••• The ineoneeivabUity of iU ooniradidory is a mark of 

a Proposition w>i being derived fnnn experience. 
Mill attacks and refutes the minor premiss as below. J 

AIiU replies. — InconceiTabiltty of the contradic- 
tory of a Proposition is so far from being^ a mark of 
its (so-called) necessary truth, that it is not even a 
certain mark of its being true at all. Or, What is 
iucoDceivable is neither necessarily, nor always, 
false; for — 

I. IneoneeioabUity %e an accidental things dependent on 
the mental constitution and history of the person 
who tries to frame the conception. Our capacity or 
incapacity of conceiving the truth of a Propositiou 
depends chiefly on three things— {1.) The frequency 
and constancy with which we have found the Pr<»- 
position true ; (2.) Whether we have ever found it 
to be false ; and (3^) If not^ whether then exist any 
analogies which might suggest the possibility of its 
ever failing to be true. This is further proved and 
ex|)anded in 2 and 3 following. 

S. We have eeveral exampUe of Propoeiti&ne^ once regarded 
ae inooneeivable hy ihe greateat wen^ now reeognieed 
not merely ae coneeivabte, btU ae the only true ac- 
counU. 

Thus, to Newton it was inconceivable that a 
body should act where it is not ; yet now it is uni- 
versally reeognised in the theory of Oravitatiooi 
Magnetism, &0. 

& CbiMMrvtdf we ham exampUe of ImOU reoJIi}/ ar vi ve i 
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ai ly t&ng and eempUx iniPuHffaiion$f becoming so 
famitiary that by some sdeDtifio men they ai*e held 
to be neceaeaiy truthSy i^ truths whoee coDtr»» 
dictorj is and must always have been iuconoeir* 



Thus, some bave supposed tk$ JlrH law 0/ moium to be a 
neosssary truth in this sense ; and also the doctrine 
of the uniformity of oomposition of ohemical com- 
pounds. Thus we see that inconoeiyableness proves 
nothings except that two ideas are so firmly asso* 
oiated in our minds that we find it impossible to 
disoonneci them. 

[8k Wm, IfamilUm coincida wiih Mill in refecting t'li^H- 
ceivabiliiy en a certain mark offaleitif; to assert, he 
obserres^ that what is iuconceiyable is necessarily 
false, brings us into collision with the higher laws 
ci thought ; thus, matter must be either infinitely 
divisible or not, in virtue of the ** la,vr of £xclude<l 
Middle * and it cannot be both of these, in virtue of 
the ** Law of Contradiction.* Now, either of these 
alternatives is inconceivable. We cannot imagine 
the subdivision of a material particle carried on 
infinitely, nor can we conceive a i>oiut at which that 
division must end, an atom so small that it could 
not be divided. But, aJB just said, by ^ Law of Ex- 
cluded Afiddle,'' one of these inconceivable alterna- 
tives muit be true ; therefore something inconceiv- 
able is not necessarily false. Q.is a 

(By the higher *«Law8 of Thought* Sir W. H. meann 
chiefly these three axioms— ''Law of Identity,* A 
is A ; ''Law of Contradiction,* A is not non-A ; and 
* Law of Excluded Middle,* A is either B or not 

m 

^t%m$ eMiUonal argmmmtif though not noticed by 
MiQimiy be thrown together here^ because they are 
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"**"*"*? ».!«w iMm vauri, with increaaed «• 
1. Increaw of o'^'^^^^^ derived from experi- 
perience, i» a mark « » «* ^^ ^pi, die, I 

Tuc. F<>'r"i"';oSn^2--oSofany 
'^^ "^.TrThrl^rSe only, »tiU more if 1 

tioue aimpler or more ceitoin «"JV J^ ^,.„„, 

ten the mark. consMotw differ- 

4. There i. toour modaadu^twi^^^j^ ^^ 

enoe between the two "^^ * i^i, ^ get rid 
their cerUinty («* •"•-^^'J'^S^werho-ld 
of the beUef) and the k»ad <« •'"''^^ ^54,^ 

"-"^^ iihiftrth'p^;;^^""Tw^r' 

S:r:i;:f^-^he -^rtC-Fire hum.- 
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90 DBM0N8TBATI0K. 

the former seems to have a neoessitj aboat it which 
does not belong to the latter. 
Th§ ftpfy in simply— that two and three are just as true 
of pn>()ositioiis which are admitted to be proved bj 
experience, and therefore sre noC marks of (so-called) 
necesssiy truth ; while four only aaeerts the in- 
conceivableness of the contradictory in different 
wards.3 

III. Herbert Spencer's Doctrine of tiie Uni^ 
ver$(d Postulate. 

Ifr Herbert Spencer, while agreeing with Mill that the 
inconceivableness of the contradictory of a Proposi* 
tion is not always a mark of its truth, yet main* 
tains the view that this inconceiyabiLity of the 
contradictory is really the basis of our belief of 
axioms, because it is M« uUimate boiis of all our 
htH^ This is his reason for terming it the uni- 
▼ersal pcetulate. He lays it down that, whenever 
a Ph>position is iuTsriably believed (that is, by all 
men always), it is true ; and the mark of its being 
invariably believed is the inconceivability of its 
contradictory, so that we may phrase the universal 
postulate thus : — 

Whenever the contradictory of a Proposition is incon* 
oeivaUe^ that Proposition must be accepted as 
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Tilis, he says, is really assumed in all our beliefs ; if 
they are ifUMm^ m when we assert that we taste 
a bitter taste, the real ground of our belief that we 
are experiencing it» is the impossibility of conceiv- 
ing (ic, believing) the contradictory— that we are 
notw 80 in belief of wt/prvfiei, we believe that the 
•ond n sion loUows from the premisses^ because we 



J 



cannot oonc«v. it uot Mowing ^l\^Z^a 
TuiJ ground of att our bdiefe, It m«.t be that of 

™."r iHSSfrintd ^upported b, the- two 

inoonceirability of oontradiotonr « the nu«fk) repw- 
r^he «Jor aggregate of all p«.t e^- 
Ltoof eTery kind are continually oonung befo« 
Cr«d imping themaelvea upon «. 5 fm^- 
^^ is a regiater of auch faot^ and the moonoeiT- 
;Sto« «?! belief rfiowa that it ia aitogeth« at 
ymianoe with that regiater. «-»*- «u 

To ^UMiU f«rfi«.-(l.) Efen if inconceiTablene«i re- 
^StTnetiault of all paat expen.no^ why 
STajU to that experience it«af. and not preau^ 
it f roTa mere incidental oonsequence t (8.) But 
mTnn experience i. by no mean, an unfading 
STn of «rUin truth ; and (3.) Not only »un^ 
Sy of part experience far firom being a t^ 0^ 
• certain truthrbutinconceiTablenea.i.«jy far from 
Satert^venofthatimperfectteat Uniformity 
rf ^ntrary experience i. only on. out of r^J 
causes of inconceivablenesa. _t.»Ki-n— 

a,) Whether a good proof or a bad one, mconoeiyablene- 
^^ Jt^contJSry i. the bert proof ^r^^J. 
sinceanbeliefcareinthelartrewrtfoundedi^rt^ 

JliU wpWo—That thi. is not true IS proTed ^»«V 
bTtS f«*. that «»me Propc«tion. ar. beUeT|^ 
which are aotuaUy inoonceiraW^ We «^t con- 
cei*. that a body can act where it is "ot, tl«t~^ 
thing can be created out of nothing, that extowJ 
objecia are mere bundle, of sen«itions, and not 
S«-.extemaltou.-yetaUolth...P«»po«tlou. 

Are or have been believed. 
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CHAPTER VL 
Tbe Fouhdatioks of the Souhoe of Number. 

I» the previoas chapter wo have seen that the primary 
tmthe of Qeometrj are axioma^ and the hypothetical poatu 
ktas oontained by implioatibn in the definitiona. We have 
aeep, moreoyer, thai the axioms of Mathematics (as of other 
Imaehes of knowledge) are arrived at and proved by experi- 
mm, just as Ph>podtions asserting any other law of Nature. 
we next pioceed to diseoss the Seimuse of J^umb0r, which in- 
«aes eveiy bnnoh of Mathematics not included in the Sei- 
«»• o/^MM «r AUimom (that is, Geometry). PiacUoally it 
CMMislB of Arithmetic and Algebra. 

L nejundamental FropositioM an which 
the Science (^Number te based, are: — 

1. D^fbUUtmi, as i 

X AacimM, . . S '^^ ^^^^ ^ equals are equal 

i The differenoes of equals are equal 

nm definition^ like these of Geometry, define a name 
("three* means -one and two*), and postulate or 
MBome a matter of fact,— that collections of objects 
exist which impress the senses thus .s, or thus •. ^ 
•nd which may be resolved into two othen respeo- 
. tifely fmpressing the senses thus •, and thus • - 



Two is one and one. 
Three ia one and twa 



H 
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II. Tliese fundamental Propositions (i.e., 
the axioms and the posttUates in the Definitions) 
of the Science of Nwnher are Inductions,--^ 
yeneralisationsfrom experience. 

Nothing need be added to the arguments already given 
under axioma of Geometry ; and we proceed to die* 
cuss the 

III. Doctrine that Hie Definitions and 
theorems of the Science of Number are mere 
verbalisms. 

Putting out of view the two axioms, the advocAtea of 
this doctrine assert that the Propositions ol this 
Science are simple transformations in language — 
substitutions of one set of words for another. That 
" three ia two and one,** say tbey, ia not a statement 
of any external fact^ but simply a way of saying that 
inaukind have agreed to use the word ** three "^ a^i 
exactly equivalent to <' one and two," to call by the 
former name whatever is called by the latter mora 
clumsy and less concise name ; and so of eveiy other 
numerical Proposition. 

This view is supported fy tfco arguments: — 

First — We do not carry ideas of amy particular 
things along with us when we manipulate 
algebraical or arithmetical symbols (as x or a). 

Mill replies to this .• — 

(1.) That an examination of the mental phenomena in* 
volvcd in numerical processes shows that we have 
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been really dealing with Mngi thnmghout; the 
SffmbeU w (kings, and our operationa apon them 
txpreaa facta. For — (a.) Thefio ajrmbola will aerve 
the purpose (^ things ; and (fr.) In the processes 
they are treated as things,—- ic., the Propositions we 
make use of therein assert properties (^ ihxngSf and 
not ol aigns merely. 
(1) An examination of th$ ruulU of numerical processes 
will often show us that we have reallj been dealing 
with t kmg $ f or the facts at which we arrire in the 
oooduaion are often hj no meana the same as the 
faot or ftets from which we started. 

Second— Tie Propeeititms of Nwmber^ when eon- 
eidered as Propositions relating to things j all 
seem to be identical Propositions. 

Tbua, ''two and <me are three,* if applied to objects, 
se ems to. assert not mere equality, but absolute 
identity between the two ooUeotiona of objects. 

WUr^Ues— 

It is true that the subject and predicate of a numerical 
Fh)poaition may haye the same denotation (ml, may 
denote precisely the same objects), but they have a 
different connotaJtion (that is, they imply two diffe* 
rent states of those same objects). The Proposition 
giten asserts that a collection impressing the senses 
• thus • a, and another thus ., if put together will 
impress senses thus .v— these several impressions 
on the senses are what the names ^^two^" *one^* 
and <* three* reapectiTely connote; and the Ph>* 
position asserting that if the first two collections are 
pnt t<^0Bther they win impfoss the senses as in th« 
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third, though exceedingly simple and obvious, ia yet 
not identicaL 

IV. Under nhaJt circumstances the postulates 
in the Definitions of Science of Number are 
hypothetical. 

1. The Propositions of pure number (number merely as 

number) are true absolutely without any mixture 
of supposition. Number 3 always ■■ number 1 + 
numbers. 

2. But when from equality or inequality of number, 

equality or inequality in any other respect (as 
weight, siase, &c.) is inferred, then the supposition 
or hypothesis that ^ all the numbers are numbers 
of the same or equal units" becomes necessary. 
We cannot be assured that 1 i)ound + S pounds -t 3 
pounds, unless we suppose 1 pound always to be the 
same. 

V. ** The characteristic property, tJien, of 
Demonstrative Science is that it is hypo- 
tlieticai:' 

By this Mill means that — Demonstrative Science starts 
from the granting of certain fundamental supposi- 
tions, and then proceeds to trace the consequences of 
such assumptions, fL&, what inferences may be drawn 
from them ; leaving for subsequent sei)arate con- 
sideration how far they are true, and what correc- 
tions must be made if they are not exactly true. 

The inquii7, then, aa to the inferences which can be 
drawn from assumptions or fundamental Proposi- 
tions taken aa settled, is what properly constitutes 
DemonoinUive Scitnco. 
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VL The "Redudio ad absurdum*' consists 
in thus assuming a Proposition which we wish 
to prove untrue, and then by inferring from 
it, and deducing an ^^ absurd'" consequence^ 
showing its falsity. 

An * ahranl ** Proposition nere meaos the oontndiotory 
of some PropositioD whioh, by tha oondition» of the 
partioiilar inqufy, to not to be questioned. 

YIL Same have eaid — That Hie ultimate 
TpTOofof the validity of the Syllogistic process 
t$ dependent ona^* reductio ad absurdvm'' 

That isy if any one admits the premisses of a Syllogism, 
yet denies the oondnsion, by a ''rmludtb ad aUur- 
intm'* we oan compel him to admit two oontndio- 
toiy Propositions— that is, one of the premisses and 
its eontradiotory. If he deny the Syllagi«m» be oan 
be forced to a contradiction in terms. 

Mil remarks— ' 

This is not so, for since the Talidity of the Syllogism is 
denied, it is useless to attempt to prore it by a 
process which inTolTCS another Syllogism. The 
denier el the Syllogism can only be forced to an 
Infringement of the f ondamental axiom of rstio- 
eination^* Whafterer is a mark,* ftp. 



VIIL That Proposition, then, is logically 
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"^ necessary/' to refuse our assent to which 
would be to violate the above axiom. 

Nothing, therefore, is logically neceseaiy but the con- 
nexion between oonduaion and premisses. 

JkmtmtroHve £v%d€9i€$ is that from which anythmg 
follows by logical necessity, u$.. ss conclusion ftwn 
(NremisMR. 
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INDUCTION. 



OHAPTBB L 

Pebliminart Obsxrvatioks. 

A general Proposition is one in which a Pre- 
dinte 18 affirmed or denied of an actually or 
potentially indefinite number of individuals, 
▼iz^ all existing or capable of existing in pre- 
aent» past, or future, which possess the attri- 
butes connoted by the subject-name. Or, it is 
One which asserts that one phenomenon 
always accompanies (t.e., is a mark of) another 
phenomenon. 



piTe nrati not^ therafora^ be mided by the mere Terbal 
form of a I^opoeitien. Thna^ "AH oootiiients- 
Ittige fmiv*ie not a tme logied general 



PRBLXMINART OBSXRVATIONS. 



89 



h--- 



Proposition, but only a bundle of four singular 
ProiKwitions, vii., Europe possesses large liyers, 
Asia, &a, Africa, &a, Amerios^ &a We oanoot 
properly say attributes oonnoted by << continent** 
aro marks of attribute ^possessing large riyers ;* 
the two only happen to be associated in the only 
cases of which we have knowledge, but if a new 
continent were raised, say from the bottom of Pacific 
Ocean, we have no assurance that it would contain 
large rivers. 

On the other hand, ** God is a being superior to 
man,* is a general Proposition, ss much to a Chris- 
tian ss to a polytheist^ since it mesne ^fofc<ncfer 
ond y^ienver we meet the attributes connoted by 
^ God," then we shall meet attribute << superiority 
tomanu" 

The distinction between a Proposition really 
general and cue only general in its form, wiH easily 
be made if it be remembered that a true general 
Proposition asserts that one phenomenon is a mark 
of another phenomenon— and thus such a Proposi- 
tion gives us a power of pndiuing that when or 
where we meet the former phenomenon we shsll 
slso meet with the latter. Thus, though we happen 
to be correct in saying, ''All the i^oetles were 
Jews,** we cannot predict from this that if an apostle 
wero at any f uturo time appointed, he would be a 
Jew,— the attributes connoted by ** apostle* are not 
marks of the attributes connoted by '^ Jew."] 

II iDsy be wdl to draw attention to a ili^t ainbigiiitx la iho 
woid"Indiietioii,*aflUMdb7Mi]L Fhiperiy it meant the 
indnetiTe prooeM or operation itself; but fometiiiiet the 
ruuUot thai proeeii,^the general pcopoeition whioh is the 
eoneluion of the operatioii. The oontext will abow readily 
in which aenie the word is vied. 
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Induction is — (a.) an Infcronce, (6.) ostab- 
I UBhing a general Proposition, (c.) on the evi- 
denoe of particular instances. 

Notio9 the three olanaes, (a.), (b.)^ (e.), since they all are 
neoemiy to oonstitiite a tine Induction. It must 
be an Infeienoey that is, the conclusion must be 
wider than the total of the premisses ; and we 
saj ''establishing a general Fhyposition* because 
although we may argue from particulars to particu- 
hxB, jet when we are logicallj warranted in doing 
thiS| we maj also draw the general Proposition, as 
already ezplauied. This is the sense^ then, in which 
the expression must be undetstood: that in an 
indnotioii we always may draw a genenJ conclusion, 
though, as a matter oi fact, we may content our* 
selTcs with simply inferring to a new particular 



[Another Definition of Induction : — 

* Induction is that operation of the mind by which we 
mfer that what is true in a particular case or cases, 
will be found true in all cases which resemble the 
fdmer in certain assignable respects.* 

This k fssentiaHy the same, but it is inserted for com- 
parison*] 

Impoftomoe of Inductive Logic ; Induction 
the gfynt subject of Logic. 

AH Inference (and, thenfoie, all proof, and all discovery 
of troths not self-evident) consists in Inductions^ 
Mid in ^e inteipretation and application of Induo> 
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tions. All our knowledge, tberefoie, not mtuitive. 
«>mes to us fmidameutally from the same source. 

TheLogic of the Sciences w, therefore, the 
Logic ofevery-day life. 

The same principles and processes apply to *jte infer, 
ences « are continually making in common affiwrs. 
Olid to the establishment of Scientific Pnnmples. 



CHAPTER IL 
Ikduotions impbopbrlt so called. 
I. Inductions improperly so caUed are ;— 
i:. Mere Verbal TransfomuUioM. 

,,,.„( Nearly iimil*' 

2^ Mathematical '' Induettans \ 

y Inferences by Parity\S 
of Reasoning^ as— j ( 

aJ CoUigation of Facts. 

1. Mere Verbal Transformations. 

That UL when we aifirm of a class simply what has 
aWybeen laid down as true of each and every 
individual in it separately; so that the oonclusioo 



tol. 

(a.) PioTiag geometncttl 
thoorem by a diagram. 

(&.) FUlIng up twrnii of a 
Mriot. 
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k only a sniDiiUDg up aod reassertion {i^ ** verbal 
iraoaformattoii ") of the premisBea. liiu^ Europe 
haa luge iiTen, ao Aaia, ao Africa^ ao America; 
•% All oontioeota have large riTera. Pnul waa a 
Jew, Fsier waa a Jew (and ao on through the whole 
liet) ; •% All the apostlea were Jewa. 

There k here no Induotion, for— {1.) There ia no i^fet- 
MM/ nothing more ia atated in the oonoluaion than 
in the premiasea ; and (&) The aeeminglj general 
Pkopoaition ia onlj a number of aingle Propoaitiona 
written in a oompendioua and abridged form. 

It may be added, this apeoiea of falae Induotion ia the 
mUf form of Induotion reooguiaed bj ordinary 
Ijogieian% who term it ^ IVue Logical Induction." 

2: MaOematieal '' Inductions^ 

TUa pffooeea ia d thia kind : After having proved sepa- 
rately the following Propoaitiona^ 
(L) A atraight line cannot oat a oirole in more than 

two points. 
(L) A atraight line cannot cut an ellipse in more than 
two points. 
Simikriy ol the parabok and hyperbola— 
Condiide that 
*" A atraight line cannot cut a cooio section in more 
than two points.* 
Tha coodoaion in sudh caaea ia a really general Propoei* 
tion, but the prooesa ia not Induotion, for there ia no 
u^itrtn€$; nothing but a aumming up of the pre- 
» aa in the laat caae. 



t» Iffference bg Parity ofReasaniny. 

Thai i% whan, though the conduaion arrived at ia really 
J, yet wa do not believe it on the evidence ol 
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the particular case or cases themselveth, but b^ • 
we aee that the aame evidence which eatabhahed 
the particular cases, wiU also prove every other ca^ 
coming under our conduaion. Amongst examplea 
of this are ; — 

^••* S^hr^SS^-ed that th. three s»^^^ 

ABO«eqiidtotworightangl«.,weeon«lad.tl^t^^^ 

U true of .T«y triangle, not heca« w ^^ * ^^ J 
ABChatforthoiamorw-onawhioh proTod it tme of 

4. CoUigaJtion ofphenonuma or descriptions. 

Cdligation of phenomena is the forming a general 
Ztion<^ conception of ihauTff^^ 
ral notion being constituted of the common attn- 
butea or properties of the phenomena colligated. 
Thia notion (the aum of the agreemente of the 
phenomena) being expresaed in words, constitutes 
a d«crip*iOii of them. Thus, suppose we contem- 
pUte the whole animal creation, and discovering the 
Jointo of agreement in, or the attribute, common 
to every member thereof, we may by combining 
those pointe of agreement frame a general notion 
"animaL" which notion unfolded in worda would 
give a deacription of animal,-a notion and a 
description which would apply to eveiy m«nber of 
that department of creation. 

iliU defines ColUgaJtian thus .— 

Colligation ia that mantel operation whidi enablea ua 
to bring a number of actually observed phenomMia 
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daeription, if I suoceed in coDveying to him the 
same notioa u ho would have had of the facto if 
he himaelf bad obserred them in my atead. Bat 
if new iJMsta are diacoyered, a new, and perhaps 
different^ notion or description will be required, 
whiuh again may have to give place to a third, 
differing from both, if new facts in due coume 
come to light ; yet ereiy one of these notions and 
descriptions will have been in its turn correct ai 
a de$cnptian of the facts known at that time. 
3l OollJgation_only duenbu; Induction, beside s in^ 

ddei2yjj|y.desmbingt aJMi^ 9xpMiifM. 

Whewell, in fact, confounds eomuption^ — ^tho process 
of forming general notions (or, as he calls it, ^ Cdlr 
Ugation^ with Indudiion. When we condude by 
an loduction that ** All men are mortal,* he would 
represent the process as consisting simply and solely 
in framing a general notion of man, which general 
notion ahould include " mortality,* and then com- 
paring this general notion with observed facts to 
see if it agrees therewith ; and if not^ framing another 
and different notion, comparing it in like manner ; 
and so on till we find a notion which wiU correspond 
to the facts. It may at first sight seem strange 
that two such apparently distinct processes as In* 
duotion and Oonception ahould be thus confounded ; 
but compare Bain's ** Senses and Intelleet* umler 
** Similarity** (Reasoning and Science). 
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OBomno OF all iHPuonoir, 



CHAPTBB m 

Oboukd of all Ikduotiok. 

L -PttikfomeiKa/ oa^bm or ground of In^ 
dyeiion. 

Tb« i» an aamimpiioii impHed in eT«7 caae of Indue 

tion^ and which wmnpUon k ftHmd to be tnw w • 
matter of foot :~ •«■•• 

^^jya»«ii*-Thii ftmdamental aMompiion ia. that 

I I?^. ! pbanomen* we we oonoened with in 

I thepertioukrlndnotioo, 

J Una of ewiy other oaae membling ihefonnerin 

•«aio aaeignahlo reapeote. 

n. Sow this as9umpti<m is involved in any 
Induction. ^ 

An Mnotion may be thrown into the form of a Sjllo. 
p Pn by aapp^ii^ a migor i»emiaa^ thns :— 

(WhaUter ia true of A, B, C, ia tme of aU menTl 
A, B^ Care mortal, -^ 

•% An men are mortal 

Koir, it ijMjTident that this major prsmiee ia nothinir 
Jtoe ^ an aaaertion of the nnif cnnit j of natnra 

with. «Unifomii^ in natora* meana that what 
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we fiod in one or more oaaea we ahall continue to 
find in aimilar oaaesi which ia exactlj our mijor 
pramiaa. 
But this major premise resembles the major premiaaea of 
any other Syllogism ; that is, it is no part of the 
eyidenoe which proves the conclusiou^ but only a 
mark that there is sufficient evidence to prove the 
oondusioni so that if false the conclusion is £alla> 
cious. In fact, as already explained, in oonueziou 
with the theory of the Syllogism, both the coiiolu* 
siou aiid the migur premiss are alike oonolusions 
from the antecedent observed particular casea. We 
aee A, B, C, and eveiybody else in whcae oaae the 
experiment haa been fairly tried, die, — ^thia ia our 
evidence, and from it we conclude ''All men are 
mortal;** but it ia that very aame evidence that 
gives us our assurance that ^ what, in this .respect, 
is true of A, B, 0, is true of all men," in other words, 
our observed cases prove to us that nature ia uni* 
form in respect of the connexion between humanity 
and mortality. {Su p. 67.) 



in. Hew uniformity of Nature is proved. ^i^^ 

This ultimate principle is a generalisation from all our ^ 
Inductions, it is a conclusion by an Induction, **p9r 
mumiratiiaMm iimplieenif* from a Urge number of 
Inductions. 

For example, suppoee we knew nothing of the 
principle^ is., did not know whether Nature was 
uniform or not, yet in the Induction in IL, we could 
conclude that Nature was uniform in respect^ at 
least, of the connexion between men and mortality ; 
ao also in a second Induction we might prove Nature 
uniform in another raepeot ; in a third, aiid so on. 

o 
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08 GRODND or ALL IKDUOTION. 

At fiwh insUnoes of proved uiiif ormity were added 
to our liety we might begin to auapect that Nature 
was alwajB aniform ; new cases of Induction oon- 
atantlj being made, each in its own sphere proving 
Katore luiiform^ would proportionally strengthen 
that sospieton; and when finally age after age 
passes awajy and Inductions innumerable are made, 
Mcry eiM of which adds its item of proof without a 
sini^e contradictory instance (that is, an instance of 
Nature capriciously varying being foundX the infer- 
ence ol tlM universality of the principle is irresist^ 
ibla. Before proceeding farther it is necessary to 
explain >— 

Induction ^ per Enumerationem Stmpliccm,'* 
M thm defined by Bacon. 

** Uhi nan r^perUwr inttantia ccntradietoria/* ue^ Induc> 
tion, because wo have never found an instance to 
the ocmtrary. It is an argument from simple, 
oaanalysed experience ; its formula being, ** Such 
and such has always been found to be true, no in- 
stance to the contrary has ever been, met with ; 
therefore such and such is true.'' All crows hitherto 
observed have been black, no crow of any other 
cokmr has ever been seen, therefore all crows are 
blaek. 

JfUFi d$fimiion u ^ the ascribing the character of a 
feoeral truth to any proposition which happens 
- ' to be true in every instance we have known of, — i^, 
to wbkh wo do not happen to know any ex- 
ception. 

H is the sort of Indnotimi natural to untutored minds, 
and kuaoally, but not always very laQadona. The 
foOowiBgistbe 
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Condition which renders an Induction per 
Efiumerationem Simplicem a valid process. — 
(5eepp. 177 and 181.) 

We must know that if any exception ever had occurred 
we should be aware of it ; in other words, precisely 
in proportion as its subject matter is limited and 
special, so is the process unreliable. 

This necessary assurance we cannot in the great minority 
of instances obtain ; yet it is the fact that there Ho 
exiat certain remarkable cases where, having this 
certainty, an Induction by simple enumeration 
amounts to a rigorous proof, indeed the only proof 
of which these cases are susceptible. These are (1.) 
Fundamental principles of Mathematics; and (S.) 
The principle of the Uniformity of Nature, 

Tlie axiom of the uniformity of Nature, then, is proved 
by this form of Induction ; the evidence consisting 
in this, that the principle has been found true in 
every legitimate Induction hitherto made, and never 
once false ; while, at the same time, f i-om the fact 
that these innumerable Induotiona cover the whole 
field of Nature's operationa, we are entitled to con- 
clude that any real exception must have come under 
our notice. 

. IV. The chief merit of Bacon as regards 
Inductive Philosophy lay in his pointing out 
the insufficiency of this loose and merely pas- 
sive mode of Induction, and the essential im- 
portance of an active interrogation of Nature 
by experiment. 
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LAWS or NATUBX. 



OHAPTEB IV. 

Laws of Naturjb. 

L The general regularity in Nature is an 
aggregate of particular uniformities called 

(^ Umiformiiy/*^A, miiform oo^janoiion of phenomena 
either bjr way of oo-eiistenoe, the two i>heaomena 
alvajB beiiig foand together, or by way of sequenco, 
one phenomenon always being followed hj the other.) 

Ttat the general uniformity of Nature ie made np of 
Qniformitiee in partionlar reepeote requires no illiis- 
trationy being self -evident. 

n. Laws of Nature. 

(km) In A$ koH Mfun^A law of Nature ia a propoei* 
tion expreeaiTe of any snffioiently well asoertained 
uniformity. 

(Bi) In a MtrieUr mum. — A law of Nature is any estab- 
liahed uniformity whieh cannot be accounted for 
by, or resolved into^ simpler uniformities. The ex- 
pression * Law of Natiu« " is commonly employed 
with a tacit reference to the true signification of 
'law/* the expression of the will of a superior ; and 
hence is employed to designate such uniformities 
on^ as might be regarded as separate expressions 
of the oreative wiB ; and ia not usually applied to 
meh uniformities as can be shown to be mere 



2L»/^ 



ulws of NATURB. 



101 






rtmUi of such fundamental Uws. Thus, that «*the 
mercury will rise in an upright exhausted tube, 
whose orifice is immersed a little beneath its sur- 
lace,** is a proved uniformity, which, however, may 
be resolved into two more fundamental principles 
—gravity, and the uniform transmission of pressure 
by a liquid ; and as these two cannot be resolved 
into more fundamental principles, they rank at 
present as laws of Nature, while the derivative law 
or uniformity does not 

fj. ■ ...... /^-^. ■'■ ■ ' 

III. Scientific Induction must be grounded 
on previous spontaneous Inductions. 

Sponiantous Induetiant are those which are so palpable 
as to be made without conscious eflfort^ — indue- 
tive inferences which force themselves upon men's 
minds, -as that "fire bums," "water quenches 
thirsty" and so on. Now such Inductions as tliese 
give us that insight into the order of Nature which 
is necessary before we can lay down the principles 
of Induction ; if a rational being were suddenly 
created and dropped upon our earth, however great 
his intellectual powers, it would be utterly impos- . 
sible for him to frame inductive canons ; he would M^^ 
not know whether caprice or uniformity prevailed,and 
if uniformity, under what circumstances it might be 
expected to be manifested. There is nothing im- 
possible in the supposition that the srrangement 
might be such that what has the properties of iron 
at one moment might have those of ice the next ; 
that^ in a word, uniformity might be replaced by 
the wildcat caprice, or that ihe uniformity, even if 
found, might differ widely from that which we 
actually exi>erienoe. In fadt «• nj»w« sagMrimoi 
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Itti LAWS or KATURS. 

§0 Aaw Hf Aow far (Md wuUr what eandUioni exfferu 
$ne$ i$ io h$ rUkd Mpaik 

IV* ZRe Stranger (i.e., mare certain) Indue- 
^ €1110 the tests ta uhich we endeavour to 
if^ng the weaker. 

8vK»of«, for inrtaaoe^ that we poisess a strong Induction 
to this offeety — '*erwy effeot miist hsve a oanse," 
it is oTidottt that if by any means we can bring a 
weaker generalisation within this better eiitablished 
laWy^Cy if we can show that either the weaker 
generalisation most be tme or our strong Induction 
tnust be false/— the weaker is at once raised to the 
•ame degree oi certainty with the stronger. 

Since^ then, the logiml method of proring a gene- 
laljsaiion is thus to bring it within a more certain 
generalisation, the inquiry necessarily aris e s ■ . 

Do ioqf preat Inductions exists thus fitted to be 
"'^i'^^MsqfaU others r 

"»• tre •neh Inductions, certain and uuirerBal, and it , 
i» because there are such that a Logic of Induction 
it possibles 

The tttuTenal Law iff Ca,%9oUion is such an Indue- 
tfon, and. tho four Inductire metbods of MiU are 
stmiftly esDediAn** #^. u-i .* i n.. 
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OHAPTBU V. 
Law of Univbmal Causation. 
I. Law of Universal Causation. 

Erery phenomenon which has a beginning W haTO a 
^L; and it will invariably arise wheneyer that 

cerUin combination of positive facto ^^ 
siitutes the cause existo, provided certoin otb«r 
positive facto do not exist also. 
This law contoins two clauses : — ^^ 

(1.) That every phenomenon which has a beginntng 

must have lome cause. 
(1) Given tbecause,theeffectwiUmvanab^rJ<^w, 

provided thatcountoracting caiisesdo not exi«t. 

II Definition of Cause. 

(L) If w. regard cans, u inoludmg r,J;.«^\«!t«»»* 
both positive and negative <■ P^,^x» .So'*«*2.\A«** 
be present ; « negative"— '»^**^^«»o«»*^T, •»»* 
A caaa. is that w»enitol««*^^^v«w*«i»' ^ 
occurring, some other w«»** ^^ — «v^t** 

unconditionally. ^^ o»ji>j^^^ * 
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LAW or UNIVERSAL OAUSATION. 



Thk is what aome eiprBss by saying thst an effect 
foUowsitsoMise'^iieoeflsarily/' To be s cause, it is 
not eooogh that the seqnenoe is inmriabk; night is 
an inTariable seqnenoe of day, hat day is not the 
«MMi of night The seqnenoe mnst he wicMM^itibfMrf 
^-g iTen day, night shonld follow, whatever we 
dMMse to snppose about other things (as, for in- 

stance^ that roUtioo of earth should cease), to justify 
US io calling day the cause of night 
Tbmn^^aUmconditiatu of an effect may be summed up 
in thi%— absence of counteracting or proTenting 



(*) OnuUtnawg mmm.— Most causes counteract the 
•flfects of other cauaes by the operation of the 
wy iame law as that by which they produce 
their own effects. E^h law is fulfilled,-€ach 
oanse in reality has. its effect, but the effects 
neutralise each other more or leas. Thus, if a 
•pont anpply a cistern at a certain rate, while a 
precisely similar spout empties it simultane- 
ously, the effect, the filling of the cistern, is 
defeated, though the cause, the influx of water, 
eumot be spoken of otherwise than as really 
prodoeing its own proper effect. 
(A.) FtmmHmg i ou m. Some causes seem, howcTcr, to 
be simply prereutiye,— m, destroying an effect, 
(not hf producing their own, but) by simply ar- 
MtiQgit. C^pM^ is a phenomenon of this kind. 






IIL Popular disUnotum batoeen the 



ditunu'' and the 
9ophioaL 



'conr 



'cause'' of an effect unphtlth 



SCrielly speakings the cause ts the sum total of all the 
ooodiUoiis or eirDomstances neceasary. for the pro- 
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auction of the effect— the aggregate of the ante- 
cedents thereof. In popular language, however, it 
is usual to single out one of these antecedents om 
the eoMU^ the remainder being termed conAUioiu of 
the effect Thus, suppose a stone to be dropped 
into water and allowed to sink,— the sinking of the 
stone is an effect, the antecedents being (1) the 
mutual attraction between stone and earth ; (2) the 
stone iHjing within the range of that attraction ; (3) 
the specific grarity of the stone being greater than 
that of the water ; and, finally, the negative oondi- 
tion, absence of support for the stone. Now, in 
common discourse, any om of these conditions,— 
the entire sum or aggregate of which is properly the 
cause,— may be called </m cause of the sinking of 
the stone. Even a mere negative condition (».*., 
the aUenu of something) is often spoken of as if 
the positive cause of an effect (as, the absence of 
the sentinel was the cause of the army being sur^ 
prised), whereas it is evident that no mere negation 
can produce an effect, but can only not hinder its 
being produced. 

The distinction thus popularly mnde is usually based 

upon either ^~ 

(1.) That one of the antecedents which comes last, 

and is thus an •vaU completing the sum of 

conditions which forms the cause, and upon 

which the effect immediately follows, is termed 

(As cause. 
(«.) That one of the antecedents which is most pecu- 
liar and special to the aggregate of antecedents, 
.is oftsL popularly (fc« cause. 
. (8.) So also that one of the antecedento which is least 
• likely to be known to the hearer. 
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IV. I%e Universal Law of succemve pheno* 
mena is the Law of Causation. 

(lUi does not mean that two auoceasiTe phonomeoa 
•10 nooeasaiily oanse and effect^— nlay and nighty 
lor instanoe, an not ; but any phenomenon which 
aoooeeda another moat be a phenomenon having a 
banning, and therefore a canae, and oonaeqnently 
moat come under the law of Canaation.) 

Phenomena in nature majr atand to each other in two 
rdationap— that of 8ifwiJUan€ou$ne»$ (CoHSuUne^ m 
Tm4\ or that of Su/ociition. The moat valuable 
tmtha with whioh we have to do are tratha of Sue* 
ceaaion : on oor knowledge of t1m$ dependa all our 
power of foreeeeing future facta, and of influencing 
theae facta for our own benefit Hence we aee why 
the maim buaineaa of Inductive Logic ia with caeea 
of OMaation— with determining what are the effecta 
dgivan oaoaeaiaiid what the canaea of given effecta. 



agent ** and 



[y. Distinction between 
^patient ** merdy verbal. 

Mukj make a diatinetion between the thing acting (<Aa 
agtmfi and the thing acted upon (ik^paHmUi. Thua, 
if a man be poiaooad by pmaaic acid, the poison 
would be reckoned aa an ^ agent,** the nervoua qra* 
tam of the individual aa the ^ patient* 

Thim diatinotioD ia, however, merefy in language i 
''palienta* an alwaya ^agenta* which have been 
faaplied in the worda deacribing the effect It ia 
•vidant, for faiatance^ that the peculiar properiiea 
of the nervoua ayatam are aa much involved in, are 
aamnoheooditiooa ol,tho death aa the prapertiea 
•fpryaneaaid.1 
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VI ^^ Permanent Cau.es'' or "Pnmittr. 
Natural Agents'' include all Bubstanoes^^^^ 
phenomena which do not begin to e^t,-^^. 
^hich might, for aught we can see m them ^ 
the contrary, have existed from all etenuty, 
and may never have had a begmmng at all. 

Such may be either : — 

n \ ObiicU^ihe sixty-thwe or more elementary bodioa. 

^'•' iK^ varioi properties and the combmaUon. 

: auch found in nature,-the -tmoephere^ater. 

to ; the heavenly bodiea, aun, moon, ^^J^ 

io\)^^^Le. cvclea of eventa-penodicalcyclea being 

eiL Such are the roUtory and orbital motiona of 
the earth, of the moon, Ac. 

Of these original Causes it mny be observed :- 
/n Wecannot teUwhy any oneof them exiataat aU; 

we can give no account of their ongm. 
(1) We^not ten why they exiat in • P^<^«^"^- 
^ ' Zl^hj one ia found in one place, another in 

0.) No'i^'of their mode of dietribuUon can be die. 

IrisL imm^iately or remotely from <«^o^^«^ 
^meval cauaea, or from acme combination thewK>e: 
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CHAPTBB VI. 

On ths Conjunction or Oausxs. 

L Wben two or more Causes act together 
80 as to intermix or combine their effects, one 
of two things may happen, either : — 

1. The joint effect is of the same kind with the separate 
efleets ; the laws work together without alteration. 
In this esse we may speak of the mixed effect as 
coiuiiting 0/ the separate effects. This oonstitates 
** Chmpo9itioH ofCautei/' and such an effect is termed 
iL^Ckmjxnmd EfficL" 

For example, suppose a force acting on a psrtide 
in the direction of the north, and another tending 
to pull it to the west, the two forces are two con- 
joined Cannes, and the effect, which is a force lying 
along diagonal of their parallelogram, is of the same 
kind with the separate effect of each causei The 
effect of each of the two forces is, in fact, found in 
the conjoined effect of both. This is, therefore^ a 
ease of "Composition of Causes," and the effect is 
** Compound." 
S. The joint effect is not of the same kind with the 
sqpante eflfects ; the separate effects of the causes 
disappear, and a totally new set is developed by 
their oombination. Here we may speak of the con- 
joint effect as being gemraUd iff produced by the 
simple effectsL This is the case of *' Combinalum of 
CbuMi^'and such an effect is a ** A<«rop<U^ £ffecL* 
Vor example, the substance iodine manifests, or 
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„ a cauae of, certain p«>perties or f •^^^-^ 

ZT^X'o^nylij in water. Ac. 80,^^ 

S ixploded, the two o««em '^^'Z-'^Jl^^ 
„mbU but no t«06 of the properUe. <^^'^ 
^ gje. can be found in wter. Th» effeot, there. 

IL ComposiUm of Causes. 

1 l-he CMises may act in the «ime or in diffeni.t Uireo- 
"• ^tiS^w^rce- may p-U a body along the ^ 
or atone intermediate, or along oppottte line*. 1 wo 
^^tJmyitl'c'botb fill, or one «•/ •»?'? "j 
T^ ftU a oUtem. Causes may. in fact, appear 
^t^'^iS o^^er's effect..-.pP-«U/ P;^ 

, T^ ^ffl^t -i oil —as when two equal forces 
ducing no effect at an,— w wi*^a* -» 

MtTopposite directions np«n a P^.^f •T 
«uirriSSr«erU it. f«U efficaqr .««rdmgtotU 

• T^rSo^^tion of Causes U the more f«quento««. 
for th» tfMou given bdow m III. snd IV. 

lit mtotal effect oJc<mj<nfied Clauses may 
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bepardy compounded, partly heteropathic, and^ 
tn/ad, is never wholly heteropathic. 



Thare are uo cases of oauaaiion, from oonjoiued oauaes, 
in which the resultant phenomena do not in some 
respects obey the principle of the Composition of 
Oanses. The w^ht of a combination of iodine and 
potassiam, for instance, is always the sum of the 
weights of the separate ingredients. 

lY. Heteropaihio phenomena^ when they act 
together^ may compound their effects. 

Laws generated by combination may act with one another 
on the principle of composition. As a single ez- 
ampler iodide of potassium and of water — ^both gene- 
rated heteropathically— may, if mixed, giro the 
sum or aggregate of their separate effects, as regards 
taste, chemical reactions, &o. 

V Tliot effects are proportional to t/ieir 
OtMUses — 

im, when true^ a case of the composition of causes, a cause 
then being compounded with itself. If, for example, 
m column of mercury be heated through 1^, a certain 
•xpaurion follows, through 2^ twice aa much, and 
00 on, the effect being so far proportional to the 
canse. It is clear, however, that in this case, the 
total effect of a rise through scTerol degrees is com* 
poonded of the separate effects of a rise through 
each d^grea If, however, the cause be augmented 
tMyood a certain limit, the proportionality cew^es, 
. tlM m&nmj being oonverted into vapour,-r-a hetero* 
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pathiceffect. So we shall always ftnd that the sxiom 
Kdsgoodas long as every fresh increment ofthe 
i^SS««ndsiU effect with that of thepreced- 
^^^ the cau«., but that it fail, the moment 
12 Wsitiou of causes fails, and the effect U 
comes heteropaihia 



CHAPTER VIL 

0B8RRVAT10N A»D EXPKBIMKNT. 

I The order of Nature, looked at as a whole, 
presents a vast mass of causes followed by a 
vast mass of effects, and, therefore. Inductive 
inquiiy.-having for its object the ^rtaimng - 
what causes are connected withwhat effect^ 
aud what effects with what^^^'^--^*''*'-''*^^ 
sort a process of 
steps— (1.) The 
set 
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whole ocdmr of ontiira, aa peroeiTed ai the fini 
^•M^ oooaisto of a great mats of pbeaonienai lul- 
lowwiio tha Mzt inttaot bxaooUiargnatmaaaof 
^^nornaoa. The tot alai^ than, oonaiala in laarn- 
nV to Ma in the aggregate antecedent a nnmberof 
•n>««to aoteoedenta, and in the aggngaie oooae- 
qnont a nnuber of aepaimte oooaeqnenta. 

Tfce second step is an actual separation of 
**« ^'euMnU of complex jAenomena. 

▼• mnat efttom aome of the anteoedenta apart to he able 
to tiy what will follow from them, or aome of the 
•ffecti apart to find out bjr what they wewprooeded. 

^^^ <«rd Step, detenmning what antecedents 
•*••* wua consequetUs are connected, 

•ooompKahed b/ varjfmg ih$ cireunuiancu,^iA^i ia» 
^ abtaining inataooea of the phenomenon we an 
^m^^^^ ^'Woh, by differing in aome of their 
■*^ " f will throw light on the inqoiiy. 

varying the circum* 
a number of dif- 
the phenomenon 
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npon what it ia in it$df^ and not upon the mode in 
which it ia obtained, yet there are important jyroo* 
iical diatinctioua between obaervation and ajqieri* 
meut, which it ia ueceaaary to notice. 

III. Experiment is our resource when wo 
wish to determine the effect of a given cause, 
for we can take a cause and try what it will 
produce, but we cannot take an effect and try 
what it was produced by. 

Adcantages of Experiment are:^^ 

(1.) It enables us to wkdiifl^ awr imtaneu indefinitely. 

(2.) To iidaU the phenomenon we are studying. 

(8.) To varg the surrounding oiroumatauces indefinitelyt 
and thutfy amongst other things, 

(4.) To obtain the preeiie $ori of iustances we require. 

(6.) To these may be added, that, since our only way to 
prov$ that one thing is the cause of another, ia to 
take the anpposed cause autl try whether it will V*^ 
duce the effect^ and since we caunot geueraW^ ^^^^ 
iuis by obserTatiou, expcritneni ia «t««l^y •'*' ^ 
n§an$ to prwH caiuaiian. 

IV. Observation ia c.l.;.flv iw^^"^^"^"^ ^^^ 
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oaam» we cuiDot produce cholera utifioialljy end 
our only neouroe is to wait till nature produce* 
imtaucee for ua^ hj obaenration of which we may 
hope to diaooTer by what thejr haTO been invariably 
preceded* 
Obm rvalia n aUmi, wiiktnU aid from eoqpermmUf can ranljf 
pme emum a$id tficL It may ahow ua that two 
phenomena are invaruMy conjoiMd^ that where we 
find one we ahall alao find the other, but it will not 
go beyond this ; we cannot be sure that the two 
phenomena are caoae and effeot : they may, for ex- 
ample, be both effecta of some common cauae. To 
pnm canae and effect, we mnat take the cause atid 
tiy what effwta it produces, — a matter of ezperi* 
ment, aa already said. 

V. From this contrast between observation 
and experiment, an important conclusion fol- 
lows : — 



/ 



fottStU er eeiy UmiM^ d/inU Indui^ium U praUited 



TIm methoda of aoob science muat therefore be cl 
BedaotifB. 
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CHAPTBES VIIL and li 
The Induotivb Mbthods, 

[PrdiminaiTi Eemarks. 

1. Mill epeaka of these as the " Pour Methoda 
ot Experimental Inquiry," and these are :— 

1. The Method of Agreement and the Joint Method. 

2. Of Difference. 

3. Of Beeiduea. 

4. Of Concomitant Yariationa. 

« Tk4 MfU Mtthod" ia not reckoned aeparately, inaa- 
much aa it ia nsally aii employment of the two forma 
of the method of agreement together, -the Poaitive 
and the Negative. It ia termed by MiU either the 
«* Joint Method of Agreement and Difference" (or 
ahortly, -The Joint Method"), or "The Indirect 
Method of Difference." 

2. When these are spoken of as Methoda of Ex- 
perimental Inquiry, the term experimental must be 
taken as equivalent to «cpm«t^ia/,— Methods of 
Inference from experience generally, and not merely 
from experiment in the strict sense. The Method 
of Agreement, for example, usually derives its in- 
stances from observation. 

3. The Method of Agreement and of Differeuoe 
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are the two fandamental Methods ; the others being 
onlj special fonnsof oneof these, or of both together. 
Thoa:— 

L Method of agreement, \ Includes alfo the Joii t 
(where we find cause ( Method (in paii— the negn- 
we find the effect^ Aive partaking of Method 
and ne$ mti^ ) of Difierence). 

^ ''jSlli'L^tZ^^ ^ Method of 

l^ilZlL^! >^^^ Method of Con. 
kZr^ j «^™*«^* Variations. 

It b eas/ to see how the Method of Concomitant Yaria- 
tions partakes of the natnre of the Method of Dif- 
finenee ; two phenomena (A and a) arc found con- 
joined, and the (partial) rsmoTal or (partial) adding 
on of one is followed by a corresponding change in 
the other, which ie essentialljr the Method of Dif - 
ferenccb 

4. In the exposition of the Inductive Methods^ 
HiU takes the simplest possible case,— that is, he 
aoppoeea erery effect 

1«) To always have ezdnsiTely one and the same cause, 
and (S.) To be always distinct from— not in any way 
intenniiad with— any other coexistent effect In 
what way it becomes neceesaiy to modify our pro- 
asediqgs when we come to the piiictical use of the 
methods Is dlseoawd in Chapter X.] 

L— -Mrhod Of Agbrsmekt. 

Cm/um. —If two or more instances of the presence 
if thapbenomenon in qnestion hareonly, in common, 



METHOD OF AGREKUSNT. 



117 



the presence of one other circamstauce, that cir- 
cumstance, in the presence of which alone all the 
instances agree, is the cause or effect of the given 
phenomenon. 

Its principle is — that of comparing different 
•ases in which the given phenomenon occurs, in 
order to discover in the presence of what these 
instances agree. 

Exemplification. 

Suppose tlie given phenomenon is thokra^ and we wish 
to ascertain its cause : by this method we should 
have to compare a number of instances of cholera, 
to determine by what it had invariably been pre- 
ceded. It is clear that the cause of cholera must 
be amongst these invariable antecedents ; and if 
we can be sure that in each case we know everything 
which has preceded (or all the antecedents of) the 
attack, and if, in a number of cases, only oiMciroum- 
stance can be found which has invariably preceded, 
that one must be the cause of cholera. 

Remark s : — 

1. The pouilnlily of the plurality ttf eatuii introduces the 
|K>8sibi]ity that the two phenomena, thus apparently 
connected, may only be conjoined caaually or by 
chance. This is called by Mill ^ (he ekaraeUntUe 
imperfection'' of the Method of Agreement 

Most effects may be produced by a plurality of 
causes,— «.«., by different causes in different rases ; 
thus, the phenomenon **de<Uh'^ may be caused in 
one case by disease, in another by poisoni and in a 
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third bj iiuurjr.. This possibilitj does not^ howeycr, 
ndicallj Ti&te the method, but onlj reoden it 
neoeenrj that its first results should be corrected 
bj the prooe« for the "BlimncUiam of CKane$^ 
(which seeX 
% There is, however, another imperfection in this 
method, which prevents us from ever proving bj 
it more than that two phenomena are invariablj 
ooDjoined; it cannot demonstrate that thej are 
canse and eflfoct This, which may be termed ** th$ 
pnteUctd imperftctum " of the method, is th4 %mpo9» 
nbUUff of amuing awndoti thai w know all fhg 

To take our previous example, we might find that 
the drinking of a certain sort oi impure water was 
alone an invariable antecedent, as far as we can see 
of chidera. Suppose, further, we had assured our- 
selves that these two phenomena were not merely 
aoddentallj found together in our instances, still 
we eoaM not be assured that they were catise and 
efiect The impure water and the cholera attack 
mi|^t both be results of some obscure cause which 
had wholly escaped our observation^some unknown 
atmospheric state^ for example, forming an ante- 
eedent in our instances, of which we were ignorant. 
rAfjMMtUltly of iksprennet of unknown anUcedenU^ 
then, is the reason why the Method of Agreement 
esn only yield empirical laws, and csnnoi prove 
Mosalion, and is, therefore, chiefly useful as i^ord- 
img suggestions, or as an inferior resource where 
belter methods are impracticable,— 4A, where arti- 
fioial experiments cannot be made. 
iL SinoetUsmethodisoorchiefresonroe when we wish 
to determine the causes of a given effect^ it mostly 
I use of instanoes obtained by obeervation. 
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4. This method does not require ^y«*«*^^^ ^^J 
.pedal and definite ^nd ; any instance, whate^ 
JJwhich the phenomenon occult, may be examined 
for the purposes of this method. 

Negative MiAhod of Agreement. 
The Canon is the same as that of the Positive 
fn^ of thTmethod, with the substitution of the 

The principle is that of comparing diflferent in- 

pbenomenon is absent. 

The negative Method of Agrewnent to not ^e"^ »>' 
JhTpoMibiUty of • plurality •'««»«% ^*'*" 
iecSi by the po»ibiUty of the »b«no6 oto-^owu 
wteoeden\^ j«Bt » the ik^Uto form » by the ik- 

^ ThelStLiiSlSTthtorormoCth-M^W. 

thil » might be worked .lone without *h. po«tiTe 
«!thod wt pTMtiodly, it i. quite impoMibJe to 
:Si1;J^rofit\it.elf.Thedi2«u^«^ 

lowing that the in.t«.o.. agreV" *^ t!^ 
on. thing only. i. almoet i^P^^r^J^ 
the po«tiT. method ha. -«a^ r^XSS 
then inquiry with «,me oh«»j|of««02>'^ 
thrt to not the only thing uniTenally abetiik when 
the effeot to abaeut. 
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II.-— HSTHOD or DiFFJBBIKOfi. 

Canon. — If an iostance in which the phenomenon 
in qoestion occnre, and an instance in which it 
does not occnr, have erery other circumstance in 
common save one, that one occurrinjr only in the 
fonner,— that circumstance in which alone the two 
instances differ, is the effect or the cause, or a 
necessary part of the cause, of the phenomenon. 

He principle is that of comparing an instance of * 
the occurrence of a phenomenon with a similar in- 
•tnnoe in which it does not occur, to discover in 
what they differ. 

Remarks: — 

I. Thk method is more pMiicitlarly a method of artificial 

•zpmment (its ordinary use being to compare the 

eonditioD of things before, with those after, an ex- 

periment), because — 

«. It is oommonly employed to determine the effecU of 

giTsn causes ; and because— 
& The instanoes which it requires are rigid and definite 
—they must be exactly alike, except that in one the 
phenomenon must be present and in the other 
absent 
4. If this method is inapplicable, it is usually because 

artificial experiment is impracticable. 
A. It Is the only method, of direct experieneei by which 

laws of oaaaation can be proved. 
C If the iaakaiioss ftilfil exactly the requiiementj of the 
Ohmo, this method is perfectly rigorous in its proof. 



THE JOINT USTHOD. 



121 



7. Mimy of our inferences in daily life are simple applica- 
tions of the Method of Difference. 

Thus, a man in full life receives a shot in his 
heart and becomes a man dead. We infer that the 
wound caused death, because it is the only circum- 
stance in which the case in which death is found 
differs from the case in which death is not found. 

IIL— The Joint Method. 

Canon. — If two or more instances of the presence 
of the phenomenon in question have only in com- 
mon the presence of one other circumstance ; while 
two or more instances of the absence of the phe- 
nomenon have in common the absence of that cir- 
cumstance only, — that circumstance, in which alone 
the two sets of instances differ, is the effect or the 
cause, or a necessary part of the cause of the phe- 
nomenon. 

Remarks : — 

1. The Joint Method is really a double employment of 

the Method of Agreement, thus : 

We obaenre a number of instances in which the 
phenomenon is present, and find them to agree only 
in the presence of a given ciroumstancei (Poi«itive 
form.) 

We obserre a number of instances in which the 
phenomenon is absent, and we find that that same 
circumstance is the only thing which is uniformly 
absent (Negative form.) 

2. It is called, also, '' Ths Indvnci Jfethod of Difenw," 

because the negative instance is got not by direct 
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oUr^i^^ ft«m one art la independent of 

tojrt lUtt«l of Dlffer«K», on ««ounVof thepoJ 

«bU^oftbepr...noeoroftheab«,noeofunknJ^ 
JJJjadent. In the podtir. «,d nw^tW. at, re^ 

< •»^J«nt Method la, howwer. a g«.t extenaion of 
the ample <^ PoalUre Method of Ag^ement ; h.^ 
tf .^ '^ •d'Mtaee oTer il^ of not bring affected 
hr the poaalbliay of the pla«llty of oaajf 

IV. MbTHOD ok ItBSIDUlW. 

CW-Subtract from any phenomenon such 
P«rt « ,. already known to be the effect of cer- 

non la the effect of the remaining antecedents. 

^d Aat we know J to be the caa.e of «, and B 
of*, then C most be the oaose of a ' " ■" 

'' "^iS!^.^ if^ ' "»«««"*«» o' tbe Method 
o<J).ftwoe. ;butthe negatire inrtanee (U, wh«, 
Pj-«-««|ii ehew^ i. obUin^l by Deduetion, 
•o» ly direet -periaoofc The DednoUon befa« 
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L Tfa« changes or Tariationa with whioh this meUioil m 
chiefly ooiiceraed are either— (1.) Changea in quou- 
tit/y or (2.) Changea of position in space. 

t. To logically infer causation through this methody we 
most first determine that tiu vantUians m the two 
pkmamtma am rtaUjf conomiitonr. This is prciTed 
l^ the Method of Difference,— that is, we retain all 
the other antecedents unchanged^ while the particu- 
lar one is suhjected to the reqninte yariationa. 

JL This method may UirfuUy follow the Method of Differ- 
ence, to determine according to what law the quanti- 
ties or relations of the effect follow those of the 



4b The sioel $lriking ^ppUecUum of this method is to 
esses where we haye to determine the effects of 
those of the Permanent OsuseS| which we cannot 
wholly rsmore. 

Such caoses are — Me earthy with ita graTitatiye, 
magnetic, and other properties ; thi ran, moon, and 
dan^ with any known or unknown properties they 
p o ssees. These causes we can neyer tohotty remoye, 
but we csn modify them,— we can get nearer to or 
further from the centre of the earth, we can remoye 
• magnetic needle from one place to another, and 
bj 9Qoh methods, yarying the supposed cause, and 
noticing the consequent yariationa of the effect, we 
aie able to determine the effects of these irremoy- 
ahia permanent causes, and se|iarate them from the 
effects of other eaussl sgencies. 

K Tho numimiii^faeiorffopplieaium of this method is in 
esses where the yariationa in the cause are yariationa 
in Hi puuUiiff, 
This kind of yariatioo in a cause is generally so* 
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oompft»ied not only by yariation in the eflW*. bui 
by oompoeition of oa«we», with a/roportwmil van*- 
UoD thereof! 
We mv have tw ««« of this reUttoaof Tariatiou :- 
(1.) Where oa«»e aiid effect vanish together. 
a.) Where they do not vanish together,—*,*, where 
one is reduced to 0^ the other has stiU some 
positive value. . 

Two rn^M we necessary in drawing ooncluMons 
from this kind of ooncomitant vanation :— 
a \ We ought to be able to determine the absolute 
q««»tittesoftheanteoed«»t(il)andooneequent 

For if we do not know the absolute quauti- 
ties of .1 and a, we cannot t#n the exaot 
numerical relation aooording to which these 
quantities vaiy. We cannot say that we have 
twice, thiee times, &c, as much of a thing, nn- 
less we know the quantity of once the tiling. 
«.) We must remember that the law which the quaii- 
titles seem to follow within the limits of our 
observation may not hold beyond those limit* 

YL—GiiaBAL Bkxarks. 

1. These four Inductive Methods are the 
oidy possible modes of inquiry by experience, 
or d poomoru These, therefore, with such 
assistance as can be obtamed from Deduction, 
constitute the available resources of the human 
mind for determining the Laws of the Suooea- 
sion of Phenomena. 
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2. WheweU makes the following objections 
to these Methods:— 

ji^'K^^'f^ <** wry <*»y ««»« u mst 

Ot^euU to oUatHf—tAe reduction of an araumsnt to 

3£M replies:— 

1W« obJMUon i. exMU/ .iialogoua to that broogbt 
affuiHt the SyUogiam, by thoM who aud tb«t Um 
gmt d^onltjr is to get tdot SyUogiem, not to judge 
of it when obtdned. Am a matter of fact, both of 
theee objections an true, but still the oaaons and 
fommla fulfil their logiea function, that is, tlier 
•nable ns to judge of eridence when found,— the 
J. wiy ofBoe of the Science of Logic, and by no 
'i r!^/ •"Pwfluo.is one, as the commonness of 
false inferanees testifiea 

(2.) No discoveties kaxsmerhtsn mads iy tAsir 



jnUrqfUes.— 

rtm dBsetioo pfwes too much, for since the method, 
i- !!l?'™i''*'«"^P««*M»«od«.olinfer«», 

f -^"T?*^.^ "^^ *■ •q«i«i««t to 
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CHAPTER X 
Part L — Plurautt of Causjss. 

I. By Plurality of Causes is meant simply 
this, — that a given effect may arise from dif- 
ferent causes, in different cases; thus» the 
phenomenon ** death** may be caused in one 
case by disease, in another by violence, in a 
third or fourth by poison or old age. 

II. The possibility that tJie effect we are in- 
vestigating may have a plurality of Causes^ 
leads to '' ^ characteristic imperfection " of < 
the Method of Agreement (in its positive form 
at least). 

1 hii9, suppose we haye a group of causes, ABC, followed 
by a group of eifects, a be, and A DE hy a dt (the 
fact being that A is the cause of a, B of 6, and so 
on, though we are not supposed to know this) ; hj 
the Method of Agreement we conclude that A is 
the cause of a, — since B or C cannot be, because 
absent in sepond instance, nor D nor £ because 
absent in first ; but the moment we admit that a 
might have a plnralitj of causes, this conclusion 
fails,— it might be, then, produced by B or (7 in the 
first, and by Z> or /^ in the second case. 
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IIL How to correct the uncertaiiUy arising 
/rem this cause. 

The method of Agreement is not radieally vitiated 
by this imperfection; for the two phenomena found 
together most either ( I.) hare no connexion,— i',*., be 
ooivotned by chance, or (2.) mniit have some con- 
oeidoiL 

(1.) Bjr merely mnltipljing inatances of the eame kind, 
we eludl get data for determining whM^r 0^ eai/^ 
M^nen art man JhpntU Man dutnee wU aeeautU 
for; if so, we may oondude there is eome oonnezion 
(between our A and a), 

(1.) If, howeTer, we euffioientlj mnltiplj and vary our 
iDBtanoee (i«., got them as the oanon preeoribes, 
•greeiog onljr in one other oiroumstanoe (A) beeidea 
^ the phenomenon iu queetionX haring ABO fol- 

we may be aure either .w ^ * 

(•.) That a haa aa many oaiiaea aa thera are inaUnoea, 

--that ia, that il and a are only oo^joined by 

chanoe. Bemedied aa in (1). 
(k) That il and a are joint efTeoU of aome unknown 

sateoedenteziatinginaUourinatanoea; or 
(a) That il ia the oauae of a. 

^* y^ ^ ^^^^ «•* ^ ^ ^^ pcsaibility of the 
pnesnoe of an unknown antecedent, and all there- 
ioraweoaaoooelude l^thia method is that^ and 
• are found toteUier,-where ^ ia we may expect «, 



[IV. We may recapitulate here the usee/ 
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mere number of instances of the same 
tind: — 

L They enable ua to have proportionate aaauranoe that 
no error haa been committed in the obeenration of 
the {lartioular facta. 

S. They fumiah data for eliminating chance,— ia, for 
ahowing that the co^junctiona between two pheno> 
mena are more frequent than mere chance will 
account for. 

When theae two objecta htTe been fully attained, 
nothing whatever ia added to the certainty . \ our 
conduaion by mere repetition of aimiiar inatancea.] 



y. To determine Causes of a given effect, 
producible by a plurality of Causes. This ia 
done either : — 

(1.) By aeiiarate inductire inqniriea, each cauae beiog 
' teated by a ae|Nurate eeriea of inyeatigationa ; or, 

(SL) By ooUecting a number of inatancea of the occur- 
reuce of the effeot, and finding that while they agree 
in no one antecedeut, yet they alwaya ogree in the 
preaenoe of one out of a certain number thereof. 
Thua, the effoot'*' death " ia alwaya preceded by die- 
eaae, old age, poiaon, or Tiolence. 

VI. Plurality of Causes does not affect the 
Negative Method of Agreement nor the Met/tod 
of Difference. 

L iu ruffoiive nutkod we ahuw that inatancea in which 
a ia absent ai^ee only in not containing A. Now, il 

i 
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this be 80y J mutt not oolj be the eauae of a, but 
the only possible oauee. For if a ie «beenty all ita 
canees muat be absent in every case, but the mLjf 
thing uniformlj absent in our instances is A^ •*• A 
Is the only possible oaune of a. 

% The Method of Difference is obyiously not affected. 
If we have two cases,— ^ B followed hj abe^ and 
BOhjht {i.UyA being taken from A J^C^giyes BO 
followed bytcyor being adderl to i? (7 followed by 6 «^ 
giyes ABOhy ahc\iii% certain A is the cause of 
a in (Aol casei whateyer other causes of a may exist 
in other i 



Pabt II.— Imtebmixture of Effects. 

I« We have already explained what is meant 
by €S complex or intermixed effect (see Cbap. 
tL Bookiil). 

It is an effect resulting from the conjunction of seyeral 
causes. Thus, if a person suffering from seyere ill- 
ness were to take s6me poison, his death might be a 
eomplex effect^ resulting partly from disease, partly 
fmm poison ; so in the parallelogram of forces or 
yelodties^ the moyement of the particle along the 
diagonal is a complex effect — ^the intermixture of 
the effects of two causes, yia., the two forces tend* 
ing to cany it along the two sides of the parallelo- 



We baye ssen also that such complex effects are diyisible 
into two distinct classes— (1.) Compoimd HfftcU^ 
nrjiere the separate effect of each of the causes really 
( to be produced, and these separate effects 
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unite into one aggregate or sum— the complex effect • 
and (2.) Heteropat/iie Effects, where the separate effect 
of each cause ceases entirely,^« perfectly different 
phonomenon resulting from the conjunction iif the 
causes. 

There is, howeyer, a special form of Heteropathic Effects, 
which require to be separately noticed — Trant/or* 
mationi^ w/iers cause and effect arc mutuaUif convsr* 
tibU-^e.^ where we can make A produce a, or « pro* 
duce A, Thus, hydrogen and oxygen, when fired, 
produce water ; water galvanised, produces, hydro- 
gen and oxygen, in this case the problem of find- 
ing a cause resolves itself into the much easier one 
of finding an effect, a problem to the solution of 
which experiment, and, therefore, direct Induction, 
is especially applicable. 

With the exception of " Transformaiions^ the inyestiga- 
tion of complex effects by direct Induction is iwao- 
tised at such great disadvantages as generally to be 
impracticable. Our resource in such cases is this 
DedueHvs Method. This is especially true of the 
first division of complex effects, vis , — Compound 
Effects; and in them, this inapplicability of direct 
Induction (observation and experiment) is^ cesL par.^ 
in direct proportion to the number of the causes 
which conjointly produce the intermixed or com- 
plex effect, and to the smallness of the share 
which any one of these causes has in producing that 
effect Mill proceeds to prove this in detail (see il.) 

IL The investigation of a complex ejfeci 
may he conducted either: — 

1. Z>«dtM<»M2y— by computing d priori what would be the j 
effect of the conjoint causes; I 
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% Bjf Indueiien, either bj wa j of :— 
(«) SimpU o(«rfiii(iM»— nmpl/ ooUecting iniiUnees of 

tlie effeei m the/ oocur ; 
(ff) Exprnmad-^imaking insUnces — taking the snp- 
poaed oanaea and tiying what effeota the/ produce 
when oonjoined. 

Now Mill goes on to show that neither bj (a) 
nor {b) can we effect mnch in inrestigating com- 
plex effects. 

1. Mdkodoftimpk obBervaiian inapplicable. 

Take this eiample— *' reoover/ from oonaumption"— a 
oomplex effect ; ia the << taking cod-liver oil " one of 
iiacanaeaf 

It ia obriooa that man/ aeparate oauMM must combine 
to produce our effect ; now in such a case, where 
many canaea are acting to one end^ the abare of each 
caoae in the effect ia not in genend rtrj great, and 
heooe the effect ia not likel/ to follow tci/ doael/ 
an/ ainj^ cause in ita p re e cn ce or abaenocy atill leea 
in ita Tariatioua. 

2. Method of Experiment is inapplicable^ because 
me are muMe to take certain precautions necessary 
i4^ tie scientific emplojfment of experiment. These 



(a) Ko unknown eironmatancea must exist in our cases. 

For inatanoe^ we ahould know ever/thing (which ten 

inlhience oonaomption) which exiata in the s/atem, 

when we give the oiL 
<l) Known eirBumataiicea mnat not have effects liable to 

be eonfounded with the effect of thapauae we are 

sUMif/ii^ 
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The moat, then, we can hope to obtain b/ direct Indno- 
tion in oomplex effeota is, that a given canaa ia Mry 
ofUn followed b/ a given effect 

To sum up then : — 

Of complex effect^ Transf ormationa are the best adapted 
to inquir/ b/ direct Induction ; next^ the remainder 
of Heteropathic Effiscta ; and least of all Compound 
Effects, in proportion aa the oonjoined causes are 
numerous, and aa each haa but email ahare in pro- 
ducing the total complex effect. In all auch cases 
of the inapplicabilit/ of Induction, the Jkdiudio€ 
Method ia our grand reaouroei 

III. Laios of Causation mu^ he expressed 
ds tendencies only. 

£ver/ law of causation ia liable to he caunUraeted^ aud 
apparent]/ frustrated, b/ coming into contact with 
other laws, the results of which are more or leaa op* 
posed to its result Hence, with man/ auch kwa, 
caaea in which the/ are entirel/ fulfilled do not, at 
first eight, aeem instaiicea of their operation at aU, 
Suppose a ball to receive aimultaneoual/ in two ex- 
actl/ opposite directions two equal impulses, either 
of which would carr/ it a hundred feet in ita own 
direction, the ball would, of course, remain unmoved, 
aud no result would appear to follow, /et, in realit/, 
each force fulfils ita own law, and the ball oocupiea 
the same iHMition aa it would have done if the forcea 
bad acted auccessivel/ iustead of aimultaneoual/. 
We must, therefore, define force aa that which t$nd$ 
to cause motion in a bod/; and so in ever/ other 
case of causation ; for though a cause alwa/a t$nd$U> 
produce ita effect, counteracUng causea ma/ prevent 
that effect being luanifeated in the usual foim. 
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IV. Tfiere is no such thing as a real except 
ii^ni to a general trutfi. 



2i 



lU noboD that then ma/ be arises from negleoting tlie 
pin^ mode of expmeiDg a law, as just explained. 
What \m ealM an exception to a general principle is 
•Iwajs a case of some other kw inteifering with it, 
and disguising or destroying iu effect 
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The Deductite Method. 

L The Deductive Method considers sepa- 
rately the causes which enter into the Complex 
EfBdct, and computes or calculates that effect, d 
priori, from the balance or product of the effects 
of the different causes which produce it. 

Its problem, in fact, is to find the law of a 
Complex Effect from the laws of the different 
\ of which it is the joint result 

To take a simple awwiirf. .wSuppose a particle at A is 

^ timultaneously acted upon b/ 

two forcefl^ one of which, acting 

•loiM^ would cany it to B in 

one second, and the other, in 

. like msnner, would cany it to 

1> a Here the two foraes aie 

uniting to produce a complex effect- 




motion along the disgonal to D in one sec(*Dd. If, 
howeyer, we suppose ourselves ignorant of what the 
result would be, it is evideut we might discoTer it 
either bj making numerous experiments with two 
forces, which would alwajrs give us a similar motion 
along the diagonal, — this would be direct Induction; 
or we might calculate d priori what tlie joint effect 
of the two causes or forces must be : we might argue, 
for instance, that the particle must evidentl/ travel 
a distance equal to A B to the right of A, and a dis- 
tance of A below A ; and the point D is the onl/ 
imint which fulfils these conditions, •*• the particle 
at the end of one second must be at D, and so on ; 
—this would be to apply the Deductive Method. 

XL The Deductive Method consists of three 
distinct operations or steps : — 

iJ Ascertaining the laws of the separate causes 
by direct Induction. 

2J Batiocination from the Simple laws to the 
Complex case, — ue.j calculating from the 
laws of the causes, what effect a given 
combination of them must produce. 

3j Verification by specific experience. 

L It isjirst necessary to ascertain the laws of the 
Meparate causes. 

This is generally done by direct Induction, but if 4ny of 
the separate kws be themselves complex, th^ may 
have been obtained by a previous Deduction. But 
even then, such complex kws being mUimaid^ de* 
rived from simple or elementary kws (which are 
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ftlwi^ Mtablished bj dtreot Indaofeioii), 
maidg be buad upon indnotioiiaL 

To this Indnotion it is essential : 

(L) To know whfti the oatiaee actoallj are whoee effecta 

we ere eboot io etndj. 
(&) Their kwe must then be aecertainecL 
IWs eui onl/ oltimeftelj be done by the four Induotire 
Method!. AndriDoetheaocoreoyolthisInduotion 
ie the foondetion of the whole inquiry, it is neces- 
euy thtt^ («) if possible, we must study each of the 
eooonrrent causes in a separate sUte ; for (6) if thia 
is not possible— if we cannot try the effect of each 
canae ^part horn others, as in Biology— we ezperi- 
ment under great disadTsntagea. 

2. BatioeimOum is the second step^—le. , ealeulai' 
imgftcm tie known laws ofths separtUe causes what 
^foaanjf given eomHnalian of tkem will produce. 

On this we may observe : — 

(L) When our knowledge of the Uwa of the causes ei- 
tends to the eiact numerical relations which they 
obeenre in producing their effects, the ratiocination 
or calculation may reckon amongst its premisses all 
the theorema of the science of Number. Thus, we 
hwre a planet in its orbit round the sun at any mo- 
■Mot under the influence of two aepante causes— 
the centnl foroe of grmTity pulling it towaids the 
son, and the tangential force. The actual path 
which it traces is the complex or joint eibct d 
these two ca u s es , Now it is clear that if we not 
o^y know the laws of these separate causee, but are 
ahle to slate them with numerical exactneaii (as that 
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the central force Tariea InTcraely as the equate of 
the distance and directly aa the massee), any of the 
propertiea of squarea, square-roots^ &c^ which we 
previously know, may be available in the calculation 
of the actual orbits 

(S.) When the effect takea pkce m «;>jr«^ and involvea 
motion and extension, the theoreiu» of geometry ss 
well as of number come in as premisses. This is the 
case, for example, in Mechanics, Optics, Acoustics, 
and Astronomy. In the parallelogram of foroee or 
velodtiea we are able to make use of any of the pro- 
perties of parallelograms, triangles^ &0., which we 
think fit in our calculation. 

It might here, however, be naturally aaked— How are we 
to be assured of the correctness of our calculation f 
How can wo ktuno that we have taken aU the cauttes 
of our complex effect into account and rightly com- 
puted their joint reaults T To this we reply that we 
cannot have thia necessary assurance of complete 
accuracy until we apply the i»oper fot^— verification 
by experience. Without this, deductive calculation 
is often nothing more than guesawork. 

3. Verification by comparison with the results of 
actual experience is the third step in an inquiry by 
the Deductive Method. 

Our calculations having led us to conclude that the effect 
will be of a certain kind, we inust determine by 
actual obeerration or experiment whether it reaUy 
is so or notk Having, from a knowledge of the laws 
of the central and tangential f oroea^ oalcuUted that 
a planet will moTc in an ellipse, we must verify the 
result by observing whether its successive pUoes are 
really points on auoh a curvet 
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7hw pariieular eases or /arms of Venfcalion 
wsBCf he noticed. 

(L) When the theory thus derived leads deduotlTely to 
previoiisljr known rnnpirieal knoi of the phenomena 
in question. 

Thus Kepler's three kws were known as empirioal 
lawM — iLiLy as results of actual obsenration — before 
the time of Newtou, who showed, however, that thej 
were dedudble from, i^ were results of, his theory 
of gravitation, 
lliis is the most effectual verification possible. 

(i») When the theory is found to be in aooordanoe with 

Thus the general law— '^ Heat is developed by 
co mpr e s s i on of air"— was found to explain the oli- 
served fact that the calculated velocity of sound was 
less than the actual velocity. Now though we could 
hardly have discovered the law in question from this 
eomp^z and obscure manifestation of it^ yet when 
it was found that it exactly accounted for the differ- 
ence observed, an important verification was sup> 
plied thereby. 

[IlL The Deductive Method presents several 
fonnsi according (1.) To the subject matter to 
which it 18 applied ; and (2.) Accordmg to the 
mode of its application. 

L («.) Tk$ Ahitraa DtiMciiv MiOhod^ which deals with 
the laws d those sciences which are not concerned 
with oaosationy and therefore which are not liable 
U eoantoraotion,— the laws of number and exten* 



' \ 
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sion for example. Euclid's Geometry is an instance 
of the abstract or geometrical method. 

(6.) C(menU Deductive Meihod deals with those 
sciences which are conoenied with phenomena of 
causation. 
S. (ft) Direa DeducHv$ Afethod^in which we obUin our 
conclusion or law by Deduction first (i«., by a cat 
cuUtion of the effects of the coBgoint causes), and 
afterwards verify by comparison with the resulto of 
experience. 

(«t) Inveru Deductive J/«(fcect-iu which we obtain 
our law more or less cocoecturally by direct experi- 
ence, and afterwards verify it by showing that it b 
deduoible from more general or better known laws. 
lu the Direct Method we compare the result of a calou 
lation with experience ; in the Inverse we compare 
experience with the result of a calculation.] 
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which that law is itself but a resolu and from 
which it may be deductivelj inferred. 

IPcpukr and Phitosophie ExptanatiofL 

Ws rnusi remember that all laws of natore are equal)/ 
nyaUrioiie ; wv can no more aeaign a mAjt for the 
more general than for the more special laws. But 
popularlj an explanation meana the aubetitution of 
a myuUxj which has become familiar, and so ceased 
to seem mysteriousy for one to which we are still 
unaccustomed. An explanation in the philosophic 
cal sensci meaning merely the resolution of a law 
into more general laws, often does precisely the 
rercrst of thist— it resolTcs a phenomenon with 
which we are Hamiliar into one of which we pre- 
▼ioualy knew little or nothing ; as, for instance^ 
when theftuniliar law, '^AU bodies tend to faU to 
the earth,* was subsumed into or found to >r!j: 
d the preriouslr unknow«^ 



w 



L Thefint is the case of the composition of causes, pro- 
ducing a joint effect equal to the sum of the sepa- 
rate effects. The explanation of such an effect evi- 
dently involves two things :— (1.) the simpler laws 
of the separate causes ; and (2.) the fact of the co- 
existence of those causes (for if not co-cxistent they 
could not intermix their effects). 

Thus, in explaining the Compound Effect^— the 
orbit of a planet, — ^we must not only show that and 
how it results from the laws of the simpler causes, 
gravity and the tangential force, but also that those 
causes are actually cozgoiued, do really act on the 
planet. 

In this case the one law is resolved into two or 
more laws, all of which are more general and more 
certain than that law. (See p. 140.) 
% Thi ucond mode of explaining a law is to point out an 
intermediate link between an effect and its assigned 
cause, to show that thia assigned cause is only the 
cause of the cause. A is supposed to cause (7, but 
it is found that B is really the cause of 0, and A is 
only the cause of B. 

In this case, too, the one law (A causes C) is re- 
solved into two or more laws {A is cause otB^B im 
cause of C), each more general and more certain 
than the original law. 
I. TU third modi is the subeumption of less general 
laws into a more general one ; that is, the less gene- 
ral kws are found to be merely instancea of the 
operation of the more general 

Thua the law that bodies fall to the earth wua 

found to be a case of the great law of gravitation — 

the laws of magnetism a case of the laws d eleotrio 

currents, fta 

In this case two or mors laws are resolved inta 
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ooo^ woioh law is evidently more general Uutn the 
UwB gathered up into it ; but as to oertaintj no 
diffierenee exists, since the less general lavs are in 
iMst the Tery same as the more general, and an/ ex* 
eeption to them would be an exception to it also. 

IIL Laws are always resolved into laws 
more general than themselves. 

A law is said to be more general than another law when 
it extends to all the cases which that other extends 
to, and to others in addition. 

This is self-erident in the third case. In the iii»t 
and second, we find that the concurrence of two or 
more laws is required to give the less general law; 
thus, the law **A is followed by ^,'and the law 
**BiB followed by 0," are clearly more general than 
''il is followed by (7,*^ because, for instance, ^A is 
followed by ^''is fulfilled not only when B also 
produces C,but also in all other canes where the 

. ' tendency of ^ to produce Cm in any way counter- 
acted. And, besides in the first case, the less gene- 
ral is fblftlled only in the cases where the simpler 
' kws are co-existent in the required manner, while 
separately these simpler laws are fulfilled in many 
I where the oonditaon is wanting in additicm. 



lY. In the firat and second cases a law is 
reaolyed into laws which are more certain than 
itself ; in the third there is no difference in 
this respect 

Jmwb are said to be eirtoMi in proportion ss they are 
to exoeption,— kc, leas liable to be 
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counteracted. It is perfectly clear that wbeie a 
law is compounded of several others, the chance 
of its being counteracted is very much gi^eater than 
that of any of the shnpler laws which compose it. 
Each of these separately has only its own chances 
of counteraction, but the complex law has the snm 
of the chances of alL The chances of failure aome* 
where in a chain is very much greater than the 
chance of faUure in any one particulai' link. 






CHAPTBR XIV. 

Limits to Explanation of Laws of Naturk. 

I. We may recognise two kinds of Laws or 
(Jniformities in Nature : — 

1.* Ultimate Laws. 
2. Derivative Laws. 

UUvmat$ LoLW are those which cannot be resolved into 
(or deduced from or explained by) other and more 
general Uws in any of the three modes of explanation 
just noticed* 

This must be understood in a sense similar to that m 
which chemists speak of an •' element," i.«^ some- 
thing which cannot, by any knam, means, be re- 
solved into simpler constituents. 

Dirwattvi iawa— those which can be thus luscred into 
other and more general laws. 
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Hewy out of the total number of aupposad Ultimata Lawa^ 
Soianoe ia continual]/ removing aome by reducing 
them to the daaa of Derivative Lawa,— that ia, 
ahowing that they are mere reeulta of wider prin- 
eiplea ; and it beoomee an intereating queation how 
&r thia prooeaa may go on— to what extent may we 
expect to reduce the number of real Ultimate Lawa ; 
what indication have we aa to the probable number 
of fundamental and Ultimate Lawa, which being 
giveoi all other oniformitiea in Nature would follow. 



II. The Ultimate Laws of Nature cannot 
po683>lj be less numerous than the distinguish- 
able sensations or other feelings of our nature, 
— that is, those feelings which are distinguish- 
able in kind or quality, and not merely in 



To ezplaan—I am oonaoioua of a certain aenaation called 
a MMoiion of red, and alao at timea I am oonaoioua 
of a aenaation called a MiMoKon^fOttiMf. Kowtbeae 
being phenomena which have a li^inning, rouat have 
each ita immediaU cause, aome antecedent which ia 
invariably and unconditionally followed by a aenaa* 
tion of led, and aome other followed similarly by a 
aenaation of aound. Gall the former cause A, and 
the ktter B; now aound being a aenaation different 
In kind from red, the law in virtue of which A ia 
followed by a aenaation of red, muat alwaja be dis- 
tinct from the law by which B ia followed hj the 
mental state known aa a aenaation, or feeling, of 
i«»«iiid. Hie one law can never be resolved into 
Ibe other, they must always remain diatinot Ulti* 
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mate Laws ; and ao of every other case of sensationa 
diatinct in kind, — each muat hHve ita own ulUmate 
law. From thia it follows that — 

IIL The ideal limit of the explanation of 
natural phenomena would be to show that 
each distinguishable variety of our feelings has 
only one sort of cause. 

That is, to ahow that, whenever, for instance, I am oon- 
scious of a red colour, that particular kind of aenaa- 
tion haa alwaya the same immediate cause, or ante- 
cedent, that our A is the same in eveiy inatanoe ; 
and ao of each diatinot sensation.* 

IV. In what cases, then, has Science been 
most successful in explaining phenomena^ — 
that is, in showinjc: that supposed Ultimate 
Laws are really derivative ? 

Chiefly in the case of fnoHon, for these reasons :— (1.) 
That phenomenon is always the same to our sensa- 
tions in every respect, except as regards degree (for 
in the case where there is the greatest semblanoe of 
difference, motion in a straight line and curvilinear 
motion, the ktter ia only motion continually chang- 
ing its direction) ; and (2.) it ia a phenomenon which 
has an immense plunJity of remote causes,— me* 
obanical force, chemical, vital, electrical action, fta 

Now there ia no absurdity in aupposing that in 
•veiy caae motion may have the aame mmMaU 
cauae, or anteoedent ; and if auch be the caae^ we 
may expect to bring the cases of motion produced 

K 



Digitized by 



Google 



Digitized by 



Google 



Digitized by 



Google 



Digitized by 



Google 



148 



ON HTPOTHSBES. 



lAi^b^ 



}m one of a limiied nttmber^ some of which are 
kDOwn to have mioh influeoce. 

(k) Wheio the hjrpotheria relatea not to caosation at all, 
bttt to the law of oorreeiH>ndenGe between facts 
which aeoompaDy each other in their Tariatknis. 

For example, the hjpotheees as to the law of the 
variation of the indinatton of the refracted nj as 
the inddent ray Taries its aogle of incidence^ befwe 
the true law was known. 

fjL) Hypothetical descriptions — ^that is, all suppositional 
modes of merely describing phenomena. 

Thoa^ when we speak of ** sun-rising,* * setting,'' 
4a, these are merely suppositional modes of de- 
■oribiog the phenomena Tisible. ^ It is as if so and 
so were the case** is the formula, and all that is 
necessary in any particular case is that this stnte- 
mont should be true. 

Id all these c a s eS| Terification ia proof ; the hypothesis 
migr bo reoeiTed as tme^ merely because it explains 
the phenomens, since any hypothesis different from 
the true must lead to false rssults. 

2. HypotheseB of the second class include those 
in which we assame a cause of whose connexion 
with the given effect we are not certain, or even, 
perhapSi of its actual existence in Nature at all. 

Li soeh easea we cannot haTo the assurance that a false 
kw caonot lead to true results. 

lY. Conditions under which a hypothesis 
may be rewired as true : — 

L We may dismiss those of the Mooncf class by remark- 
iofthailhaooiidiUoii in them is that they ahould 
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be reducible to the first. It is indispeusable that 
the actual existence of the assumed cause, and its 
connexion with the effect, should be capable of being 
proved, and by eyidence other than that of the facts 
which it is adduced to explain. Such a cause was 
what Newton meant by a ver& caiud. We say other 
and independent evidence, because a hypothesis of 
this class cannot be received as true merely because 
it explains ail the known phenomena^ for where we 
are at liberty to feign a cause, there is hardly any 
limit to the possible suppositions which will do this. 
Dr Whewell is wh>ng in laying down that auch a 
hypothesis is to be received as true merely because 
it explaina the phenomena already known, or even 
because its anticipations turn out to correspond 
with fact 
2. Of a hypothesis of first-class the conditions are :— 
(a.) It roust lead deductively to true results. 
(6.) The case must be such that a false law can- 
not possibly give the true results. 

Both of these are included in this one canon— 
that the final step, the verification, shall amount to, 
and fulfil the conditions of, a rigid Induction. 

Such an Induction falls into the formula of the 
Method of Difference. 

V. Subordinate functions of hypotheses. 

It must not be assumed from what has been said that it 
is never allowable to imagine a cause ; all that has 
been laid down is that such a supposition must not 
be received as true, merely because it explains the 
phenomena. The subordinate functions,— that of 
suggesting new lines of inquiry, and of affording a 
ciear and connected view of known fiMts, and which 
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an aimUuidy iiiditpetuabU^ are often aa effeotaally 
. fulfilled as b/ fajpothesea whioh we pat forth as d<^* 
moo^tntblj repreaentiDg the true law or fact 

VL Some inquiries which deal with foregone 
ooUooations of causes are not hypothetical but 
ioduetive. 

Than ia a great difference between inventing lawa of 
nature to aooount for phenomena and menlj endea- 
Tooring to eonjeoture what coUoeatian now gone bj 
majy in eonformity with known laws, haTe given 
riee to facte now in existence. The latter is the 
strictly legitimate operation of inferring from an 
observed effect the existence in time past of causes 
similar to these by wbich we know the effect always 
now to be produced. 

Hius, we have before us a certain effect, saj the 

amngement of certain geological strate ; we know 

' what causes and collocations would produce such an 

arrangement noW| and from this we endeavour to 

infer what causes and collocations might have really 

* Icrroeriy produced the effect in question. 



CHAPTER XV. 

Os FliOOBissiyE Effects. 

L A Pbogressiti Effect is a complex effect, 
aiiBbg from the operation of one cause* by the 
contmiial addition of an effect to itself. 
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Thus, the fall of heavy bodies to the earth, sixteen feet 
in fint seoond, forty-eight in second, and so, from 
action of one cause, gravity ; continuous rusting 
of iron exposed to moist air, are progressive 
effects. 

II. There is an obvious distinction between 
temporaiy oxid permanent effects. 

Temporary, like a flash of lightning or ex- 
plosion of gunpowder ; permanent, those effects 
which remain unless some cause interfere to 
alter or destroy them. 

Now, an agent or cause producing a (lermanent effect 
may, instead of being merely temporaiy, be itself 
permanent. In this case whatever effect has been 
produced up to a given time would subsist permn* 
nently (absenoe of altering causes being supposed), 
even if the cause were then to perish. Since, how- 
ever, tlie cause does not perish, being permanent^ but 
continues to exist and operate, it continues to pro- 
duce more and moi^ of the effect, and thus we get a 
progremw cfftct^ from the accumulating influence of 
a single permanent cause. 

III. This peculiar case is evidently only a 
case of the composition of causes^ — ^the cause 
being here compounded with itself. 

IV. There are two cases or kinds of Progres- 
sive Effects • — 
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1. When the oaase though constantly acting 

ia not variable. 

2. When the constantly-acting cause itself 

Taries, 

la tha Moood otse^ where the eause iteelf is Tariable, ii 
is elaer that it may be regularly or irregularly eo^ 
sad if the former, it maj be simpl/ progresaiTe or 
paas through a ojele of changes. In snoh eases the 
eileet is p r o gr ss s ivs^ as in the former case, but not 
nguUufif progressiTe ; the quantities added to the 
efleot in equal times are not equaL 

v. How Progressive Effects are logically in- 

▼eatigatecL 

We have already seen that cases of composition of causes 
can seldcm satisfactorily be inTCsUgated, except bj 
the DeduotiTC Method; and this is pre-eminentlj 
true in the case of Progressive Effects, since the 
eontinuauoe of the cause influences the effect only 
by adding to its quantity ; and since this addition 
takes place in accordance with a fixed law, the result 
can be computed mathematically^ — ^the most com- 
plete example of the Deductive Method. 

VL Moat uniformities of succession, which 
are not caaea of causation {t.e.f a aeries of two or 
more terma in which each term ia not caused by 
its predeceasor) are caaea of Progressive Effecta. 

Ia all cases of Frogressiye EffecU there will evidently be 
a uniftirmity of soccession between any stage of the 
eftet and the aeit succeeding ; thus^ the seocod 
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partide of rust on iron succeeds the ftrst^ the third 
the second, and so on. And, generally, whenever 
we find any phenomena going through a regular. 
process of yariation, we do not presume that any 
term of the series is the effect of iU predecessor, 
but rather that the entire series originates from the 
continued action of some permanent cauMe,^that, 
iu a word, it is a ProgressiTe KffecU 



CHAPTER XVL 



Empibioal Laws, 

I. Am Empirical Law ia an observed uni- 
foimity, presumed to be resolvable into simpler 
laws, but not yet resolved into them ; or it is 
a law whose u^y has not been ascertained. 

The distinction between Ultimate and Derivative Laws 
has been already explained. Empirical Laws belong 
to the class of Derivative Laws, and constitute that 
section of them which has not been resolved into 
an/ simpler laws ; thus- 



Derivative 
Lawa 



Besolved. 



Not resolved. 



Known to be 
causation. 

Not known to be 
of causation. 
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Wt hara thiia two kinda or olasses of Empirical Lawa. 
and although aU unraaolTod Derivative Lawa mar 
be temed Empirical, yet the deaignatioo, in tU 
«lr«Tlef< MfiM^beloDga to thoee not known to becaaea 
ofoaiiaation. For example,-.let the Derivative Uw 
aaaertthat^ ia followed hja; if it belong to tint 
otaaa of Empirical Lawa, we ahould know that A ia 
the cauae of a(but not why it ia the cauie); in 
the aecond daaa we ahould not know even that 
much. 

IL Derivatire Laws mostly depend upon 
ooUocationa. 

fiinc^ when a Derivative Law ia raolved it ia uaually 
found to be derived or to reault from two or more 
aimpler lawa, it ia evident that the fulfilmeot of the 
Derivative Law not only dependa upon the exiatenoe 
of the aimpler lawa, but alao upon their exiatenoe 
ic^ether, ao aa to intermix their effeota. That ia. 
the aimpler agencies rouat be coUoeated, or arranged. 
In a particular manner. -^r^ 

HI. Collocations of causes cannot be re- 
duced to any law. 

We oanno^ in general, lay down any fixed prinoiplea 
applicable to the mode of arrangement or diatribu- 
iioii of natural agendea. 

IV. From this it arises that Empirical Laws 
cannot be relied on beyond the limits of actual 
experience. 
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Tbia property ia highly oharaoteriatic of Empirical 
Lawa. 

A Derivatire Law which ia reaoWable wholly into a 
nngU more general law will be aa uniyeraally true aa 
that one law ; but when it dependa upon ievtral 
auch lawa, we have aeen that those lawa muat co-exiat 
in a certain manner, or the Derivative Law will not 
be fulfilled Now it ia the very nature of a Deriva- 
tive Law which haa not been resolved, that we do 
not know whether it resulta from one law, or more 
than one ; and if the latter, what collocationa are 
necessary. Hence, we cannot be aure that the un- 
resolved law will be found true, beyond the limita 
within which it haa actually been found true, and 
where the tieccsaary conditions are known to prevail. 

y. Generalisations which rest solely on the 
Method of Agreement can only be received as 
Empirical. Laws. 

Aa already explained, we can never prove eauttUiim by 
this method ; all that it provea ia, that iw0 fhtno- 
mena {A and a) an fawid togelher,'^~Bii Empirical 
Law ; we can never be sure that acme unknown 
antecedent (B) ia not either the cauae of both 
phenomena, or cauaea one (a) while having been in 
our experience invariably cox^oined with the other 
{A.) 

Thus, auppoee we have two phenomena,— redness of aky 
in the morning (il), and a fall of rain (a), theae 
phenomena may be related in the following wayai-^ 

A^^ A being rani oshm of a. 

B^ S ^ i^d a both produoed bj lonie anknowa 



( Soma unknown osnte, B. nrodnoM a, ainl 
( hat been always oonjoinsd with A, 
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W9 waajf liowtBTer, add that in proporUoD as we har» 
reawm to snspeot that the Empirical Law doea not 
dopend upon ooUooationa, ao may wo rely more oon- 
fidentlj upon it, in ostonding it to new c aaeab And 
alao the more genond an Empirical Law ia, ao ia it 
the more certain. 

VL Signs by which an unresolved law may 
be preeomed to be deriTative and not ulti- 



1. IndioatioDB of any intermediate link between 

the antecedent and consequent 

if the eflfect ia of auch a kind that we aeo that it 
ia probable that the obrioua oanae ia not the 
immediate eanae^ we may infer that the law 
which conneota auch an effect with ita obTioua 
canae ia resolTable. 

2. Complexity of the antecedent 

In auch a caae we may iufer that more than one 
of the elementa which conatitutethe antecedent 
are concerned in producing the effect ; and that 
therefore auoh effect ia produced by conjunc- 
tioQ of canaea^ and the law of ita production ia 
theiefore reaolvable into the aimpler lawa of 
the cauaea whioh concur in generating it. 
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CHAPTER XVIL 

Eliminatiom or Chanob. 

L Proof of Empirical Laws depends partly 
on Theory of Chance. 

The method of agreement j»r •• can only ahow that two 
phenomena are cotywned; and owing to plurahty of 
cauaea, it doea not prove that tbeae co^junctiona aie 
anything more than mere unconnected coincidenoea, 
until the proceaa for the elimination of chance haa 
been applied. 

Aa an example of a ciroumatance which ia alwaya coii^ 
cident with phenomena on the carth'a aurfaoe, and 
yet haa nothing to do with many of tbeae,— take 
gravis, or the magnetic influence of tho earth. 

IL Definition of Chance. 

Chance only applies to conjunctions (se- 
quences or co-existences) of phenomena ; and 
conjunctions of phenomena are said to happen 
casually or by chance, when those phenomena 
are in no way related through causation. 

No phenomenon, or event, can properly be add to be 
prodncid by chance, -ii., immediatelj iwoduoed. 
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OiTwi Um CMue or ombiiMtioa of anteoadento. ad.] 
thoeffaotii«»MrilyfoU«w» But when Mweot 
to nid t9 bo produoed by ohanoa^ what is rnllv 
BMMt fa, that the em^mution of anteowlents or 
wndition. upon whioh that pbeoomenon followed, 
oappenad without an/ oauMd oonnexion between 
them. 

Tak» thfa ease^-the particular position of Jones in a 

battle, and the particular path of a bullet in that 
battK killing Jcmes by shooting him through the 
iMMt Now Jones' death was an effect neceaearilr 
•onsequsnt upon hfa heart being in the patt of the 
Iwnst : so far the effect foUowwl its cause without 
«y question of chance: but the conjunction of 
JW puticular position and the particular path 
of Uie ball might be wholly casual ; 

The Elimination of (Jhance is applied in two di«- 
tiiict cases :— . 

** ^a^*^ '^ conjunctions of phenomena ;(.. just 

* In the case of a conatant causa associated with casual 
oawea^and tins again presento two cases, aa ws 

III. AppUcation of this process to conjuni- 
Uaaa of phenomena. 

.yj^f* *'»»^ "Wy it be conclod«i thilt 
,. *f^T"~^««»«M»«ooa (coqjunctiMi) between two 

pnsMoienaisnottbeeibotofchsncef 'i , , 
TTifa qMstkn is. aoawwed thraogl^ •nothar^Do Um 
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coiDoideDoes occur more (or less) freqnenilj than 
chance will aoooiint for t Are the two phenomena 
more or less frequentl/ conjoined than would occur 
on the supposition that no connexion exists between 
them? 

No general answer can be given to this inquiry ; 
all we can do hejre is to point out tAe principle upon 
which we must proceed in eliminating Chance in 
caeee of conjunetione of phenomena: — 

We conaider first the absolute frequency of each 
phenomenon itself ; and then how great frequency 
of conjunction must therefore be expected without 
supposing any connexion (either of tendency to 
cause or of tendency to prevent the one or the 
other) between them. If we actually find them 
ooiyoined more frequently than this, we may (with 
certain precautions which we will pass over for the 
present) infer that there is mm oonnexion ; if Icmi 
often, that there is some repugnance. 

Thus, suppose we are considering whether thera is any 
connexion between a red sky and rain, we should 
first determine the absolute frequency of each 
phenomenon* Suppose we find that a red sky 
occurs one day in three, and rain one day in two, 
in every six days there would be a casual con- 
junction between them, and half the number of red 
skies would be in that way associated with rain. 
This, then, is the frequency of conjunction due to 
chance, with which we have to compare the observed 
frequency of conjunction. 

* lY. Application of the process m the case 
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of a ooDstant cause associated with casual 



As an «mDpl« of this oaae, — the poritioa of the sun 
m th» ooosUat (i.«., for a few dajB) oauM of the 
tMBpeniim of any giren day, bat with the effect 
of this are Mended the efAioto of many oaeual 
eeaeea windy olouda, &c 

TJiere are two cases of this oomHnatum :—> 

h Where the effect of the constant cause forma ao 
great and conspicuoua a part of the total result 
that ita existence aa a canfle could never be a 
matter of nncertainty. 

Hsra the elimination of chanoe determines how much 
of the total effect is due to the conatant and caanal 
c aus ae respeotiTcly. 

a Where the effect of the constant cauae is so amaU 
compared with that of the changeable or casoai 
c aq seci that ita veiy eiistence aa a canae may be 
miknowu. 

fisfs the pioceaa actually determinea the exiatence of 
the constant cauae aa a cauMC. 

CSasa 1. WAere effect of eofMant cause is Uxrge 
T wUk Mei effeets of casual causes. 
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the 



to weigh repeatedly the aame body, 
result which he obtaina in any one ex- 
it is mainly determined by the true weight of 
the body (this is the conspicuous constant cauae A); 
hoi, besides thia^ the result would be modified io 
by asi m l MMNi^ -^^ souroes of erroii -■* 



draughta, imperfectiona of the balance, Ac, which 
would vaiy in each experiment. Now if 

(a.) We could completely iaolate the constant cause A 
(i.e.t in this case remove all aouroea of error), we 
could, of course, directly determine the part of any 
given effect due to it ; but if not^ 

{k) We must apply the procesa of eliminating the efiecta 
of the casual causes in the following manner :— 

We nfake as many triala aa pceaible, A being 
preserved invariable ; the resulta of theae different ' 
trials will naturally differ, but (if, aa we here assume, 
the casual causes in the long run tend as much for 
aa agaiuat the ooiistaut cause) in auch a manner aa 
to osoiUate about a certain point, sometimes being 
greater, sometimes less. If so, we may conclude 
that that mean or average result is the part due to 
our conatant cause A ; the variable remainder being 
the effect of the caaual causes. 

The UU of ike sufficiency ot this Induction is, that 
any increase in the number of trials does not 
materially alter the average. 

Case 2. Where the effect of the constant cause is 
comparatively inconspicuous — in such a case we may 
discof>er a residual phenomena {Le.^ constant cause) 
by the elimination of chance. 

This ia merely a particular case of the process just de- 
scribed, but here the very existence of the constant 
cause ia determined by the aame method which, in 
the previoua case, served to ascertain ^e quantity 
of ita effects 

Thia case of Induction may be characterised thus:-^ 
given effect ia known to be chiefly, and not known 
not to be wholly, determined by casual caiisee^ U 
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indeed, it be whoDj so produced, then the average 
of the effeot will be sero^ the effeote of the casual 
eauMs oaaoelling each other. If, however, the 
average be not lero, but some positive quantity, 
about whidb the total effect oscillates equally, — 
sometimes above, sometimes below,— we may oon« 
elnde that this quantity is the effeot of some con- 
stant eauss^ which cause we may set about detect* 
ting. 

Thus, a slightly loaded die may be detected in 
this way ; the loading is a slight permanent cause, 
mixed with cssual causesi If the die wers fair, in 
a large number of trials we should get about the 
same number for each face, but if there is a steady 
preponderance in any particular number, we may be 
sure that the die is proportionally loaded* 

Y* We know, if we make a e^ry larg$ number of throws 

with a fair die, that each of the six faces of thts 

die will come uppermost about the same number 

of times ; but if we make only a limited number of 

trials^ there msiy be considerable deviation from this 

anmge; for instance, in four trials, the six may come 

up twice or even three times. In like manner, in 

reference to the coincidences of phenomena which 

we are now discussing* besides the question. 

What is the number of coincidences which on an average 

of a great number of trials (or in the long run) may 

be expected to srise from i^ance alone t which has 

been considered in this chapter, there is another :— 

. .Of what extent of deviation from that average it the 

. .oceurrenoe credible from chance alone in some 

limited number of instances t. This question is 

-: . aniwerstf by the doctrine of Calculation of Ohaoces, 

. . ' whifelfr itf ^next oonsideMd. (See Ofaap. XTIIL, 8ub- 
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CHAPTER XVIIL 

Calculation of Chancbb ; or, Thbort of 
Probabilitt. 

I. The probability of a given event to any 
one is the degiee of expectation of its occur- 
renco which he is warranted in entertaining by 
present evidence. 

It is very necessary to remember that the probability of 
an event is not a quality of the event itself, but 
merely a name for the degree of ground which some 
individual has for expecting its occurrence. Every 
event is in iUelf certain to occur or not to ooour, 
and if we were omniscient^ there would bo no such 
thing as probability. 

There are two forms of Probability :— - 

1. Simple probability without specific knowledge (iLe^ of 

the comparative frequency with which the different 
possible events in fact occur), 

2. Probability based more or less upon such speolSo 

knowledge, 

IL The first fonn of Probability is charac- 
torised thus, — •' Out of several events we must 
know that some <m« will certainly happen, and 
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one only ; and we must not know, nor hare 
amy leason to expect, that it will be one of 
these rather than another/' 

m are reqaired to take one ball from a box, of 
wfaioh we only know that it oontains black, white, 
and red baUa» and none of any other ooloar. Here 
we know that either a white, or black, cr red ball 
win be drawn, bat we have no reason for expecting 
one rather than the other. In such a oase^ the 
drawing of any partioolar colour, is equally probable 
to U8, and it will be indifferent upon which we stake ; 
whiles if we stake offiAM^ any colour, the odds are 
two to one against us. This is an example of the 
irst kind of probability ; but if we have some spe- 
cific knowledge of the actual frequency with which 
white, black, and red balls were drawn, i^ for in- 
staocs^ sereral triala had previously been made, or 
if we knew that there were more black than white 
or red balls, it would become a case of the second 
kind,-*that is, im MouU ham wm$ f$iuon to exped 



The (am cf this first kind of probability is clearly the 
genend and axiomatic principle, that out of the poa- 
aible cases there must be a nujority against each, 
except one at most ; and since we cannot preaume 
any one to be in this position, we have no ground 
lor electing one rather than another. This principle 
being universal, there ie^ in our reasoning, no refer* 
ence to ^pie(^ knowledge^— knowledge special to the 
particular < 



itItlioi«h the first kind d Fkt>babiUty is interesting as a 
mathematical study, yet the practical probability 
with which Logic and non-mathematical scienoes are 
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concerned belongs almost exclusively to the second 
kind, and this for two reasons^ — (1.) because^ as re- 
gards the first kind, in practical questions it is 
usually impossible to make out the list of events 
which are possible ; and (2.) because it is very rare 
that we cannot obtain some specific knowledge which 
will immensely aid us in our calculation. 

III. In the second kind, therefore, with 
which we are here concerned, our conclusions 
respecting the probability of a particular fact 
rest upon moro or loss knowledge of the pro- 
portion between the cases in which it occurs 
and in which it does not occur; this know- 
ledge being either derived from specific ex- 
periment, or by reasoning upon the causes in 
operation which tend to produce, compared 
with those which tend to provent, the fact in 
question. 

The boiii then of our estimate of this kind of probability ^ 
is either an Induetion or a Dtdaefton, and it is very 
necessary to notice that it is not unimportant < 
which* If on trisl we find that we draw one black { 
boll on an average to cveiy nine white ones, the con« 
elusion that an event occurs once in ten times is ss 
much an induction as that the event occurs uni- 
formly. But when we arrive at a conclusion in this 
way by simply counting instances in actual experi- 
ence, we only get an empirical law, we know 
nothing of the **ytKy* But if we know ikt eaum 
which operate for or against, we can Muc$ the pr»- 
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baVflitj in a miioh more certain manner. Indeed, 
h ia reallj bj a Dedaotion that we infer that from 
an urn oontaining ten black and ninety white balla 
we may nine times as much expect to draw a white 
ball as a blaok, because we oonaider that the hand 
BMj alight in nine places and find a white, and in 
only one and find a black. So a betting roan does 
not rest content with the results of actual trials of 
the ho r sey but examines the animals separately, to 
get as mnch as possible at the causes of superior 
speed. This^ too^ is the reason why the fiist occur- 
rence of an erent^ about the possibility of which 
there might be a doubt, adds so much more to its 
probability that any subsequent happening of it 
doeSybecMse we are thereby assured that causes 
leally exist adsquate to produce it, which till it 
. ' MtnaUy occurred we might not be certain oil 

BtiD, however, as a matter of fact, in most cases 
in which the estimation of chances is applied to 
practical uses on a hrgp scale^ the data are drawn 
not from knowledge of the causes, but from direct 
experience of the relative frequency of events of the 
diffBtent kinds. The chances of life, of recovery 
from diseass^ of acctdent^ shipwreck, &&, are drawn 
from registers of the actual occurrence of those 
phenomena, 4,$,, from the observed frequency not 
ci the caum but of the efeeU themseivesi 

lY. Theory of probability which relates to 
the cause of a given event (effect). 

The question is — Which of several causes is 
meet likely to have produced a given effect ? 

V— Given an effect to be accounted for, and there 
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being several causes which might have produced it, 
but of the presence of which in the particular case 
nothing is known ; the probability that the event 
was produced by a given one of these causes is ss 
the antecedent probability of the existence of that 
cause, multiplied by the probabUity that that cause^ 
if it existed, would have produced that effect 

V. Given the average number of coinci- 
dences to be looked for between two uncon- 
nected phenomena, — What are the chances 
of any given deviation from that average? 
(See end of last chapter.) 

We observed a certain number or succession of coin- 
cidences between ii and /?; if it and /? are merely 
coincident by chance, we know how many such coin- 
cidences ought to be expected ; the question then 
follows, what are the chances that the oftsmwd coin- 
cidences between J and 2? are merely casual ! If 
fu>t casual, they must be the result of some law. 

To answer this we compare the two probabilities }— (1.) 
the probability that the coincidences are due to 
chance, and (2.) the probabUity they are due to 
some law. 

As to (!•)• ^ *^« known probability of a single coinci- 
dence be- the probability that the saroa coind- 
dence will occur ntimea in succession la ^, 

M to (2.), the probability that the coincidences are due 
to some law, admita of more or less exact eatima- 
tion according to cironmstancea ^— 
(&) We may know what the cause of the conJun» 
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iion miiBt be if a oauae exist ai all, and w« 
may be able to estimate the probabilitj of its 
presenoe^ 
fk) Bat if we do not know any known oause which 
wodd aoooont for it^ it is clear we cannot 
estimate the probability of the presence of 
an entirely unknown thing, and we are driren 
to the result of the first question,— are the 
ecojmietious so successive or numerous that 
their being produced by chance would be a 
Tsiy uncmnmon thing t If so, since it is not 
a Tery uncommon thing to disooter a new 
eanae in nature, we may oonclnde that such 
does here operate in causing the conjunct 
tiooB, and may lay down prorisiottally an 
empirical law. 



CHAPTER XIX 

EXTIRBION or DSRIYATITX LaWB TO ADJACENT 

Cabbb. 

L DiRiYATiTB Laws are less general and less 
certain than the Ultimate Laws into which 
thej are resolvable, or presumed to be resolv- 
able, for two classes of reasons :— 

(L) They Tory often depend npon ooUocations (co-exist- 
eooe in a particolar manner) of causes for which 
there is no law, 

(Ik) Th^ are more apt to he coontenoted ; and for one 
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phenomenon to be produced independently of the 
other* 

This has already been explained of the different forms 
of derivative laws (see page 140), and we only 
remark again here, that every derivative law which 
is resolvable into or derived from two or more 
simpler laws, will only be fulfilled where the two 
aimpler laws are found together,— >i«., its fulfil- 
ment depends upon collocations. Thus the rise of 
mercury in the Torricellian tube is a derivative 
law, resolvable into two simpler laws, gravity and 
equal transmission of liquid pressure. Now if 
these two laws do not act together (as when the 
Torricellian experiment is made in a vacuum), the 
derivative law (that the mercury will rise) is no 
longer fulfilled. So also the immense majority of 
derivative laws depend partly upon collocations. 

Ag»in, when we have two effects conjoined, arising from 
the same oause, say a and 6 from the cause e, it 
may happen that either a or 6 may be produced 
aloM by some other cause than c, and then in that 
case a and b will not be found together, and the 
law which asserts that a and 6 are always coigoined 
will fail 



II. From all this it follows that Derivatire 
Laws (and especially unresolved Derivative 
Laws) must only be extended to cases adjacent 
{ie., contiguous or similar) in Time, Place, and 
Circumstances. 

L As regards Tinu, take the derivative law that day and 

night succeed each other. 
Now we extend this law with oonfidence to 
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A4Jaoeni in time^^we ezpeot that daj and night 
will aueoeed each other for some time to come. In 
this ease we know the causes,— the derivative law 
has heen resolved, — they are the opaque earth 
rotating a|>on an axis, lying in a certain direction, 
and the san shining. Now, as long as these causes 
ezis^ and are not counteracted, the derivative law 
win not fail ; but we know by observation that 
these phenomena have oontinued unaltered for at 
least five thousand years, and, therefore, during 
that time no oounteraoting cause has diminished 
them in any appreciable degree. And it is opposed 
to all experience that such a cause should start into 
immensity in a single day, or in a short time. 
If we did not know the causes of day and nighty we 
could still draw a similar conclusion with less ex- 
tension as to the future. We should know at least 
thst the phenomena had been for five thousand 
jean conjoined, and we might therefore infer that 
the causes had not been oountersoted during that 
period, when the same conclusions would follow as 
in preceding case. But still we could not be 
amutd that if we did know the causes we could 
not predict their destruction from agencies actually 
in existenoe. Thusi a clock has been made to go 
lor years without interference; a savage wholly 
ignonal of its mechanism, seeing it going on 
•teadily 6aj after day, might easily imagine iU 
inovement perpetual, bat a person who knows the 
OHisesb knows thai it contains within itself the 
oaoses of its own cessation. 
Ib eitlisr esse the aigument becomes weaker in propoiw 
tioo as we extend the period which our piediotion 



^Isei^ it might ssem that an empirical 
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law could not even be extended to a^jaoent casesi 
for the existence of a cause in any one place is no 
guarantee of its existence in any other place. 
When, therefore, we extend such a law to cases 
beyond the limits of plaoe in which it has been 
observed, such cases must be presumably within 
the iuflucncc of the same individual agents. 



CHAPTER XX. 

On Analogy. 

QIt is very necessary to clearly anderstand and 
keep in view the different senses iu which the term 
'^ Analogy '' may he nfted in different cases. 

The general formula of inference from experience 
may be given thns : — 

A certain object (or set of objects) A, having a certain 
property (or set of properties} x, have also a certain 
property m; 

Another object B, resembles A iu possessing x; 
••mB also resembles A in possessing m. 

If for il we substitute ''certain animals,* for a ''split 
hoofs," for m " rumination," and for B " some par^ 
ticular animal,'* the form of the argument will be 
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NoWy this general formiila inolades several par- 
ticiilar forme of reasoning :— 

1. Analogy in the strict sense. 

2. Example. 

S. Imperfect Indnction. 
4. Perfect Indaction. 
1. Analogjf in the ttriot aenae, or resemblance of i-oIa- 



t. ABompti.— The charaoteriatic of ihia ia^ that between 
• (the properiiea which oonatitate the raaemblanoe 
between A and JB), and m (the property inferred to 
exist in J5), no connexion whatever ia known, nor 
are tiiey known to be not oonnected. 

ThWy Mil be <«the earth;* irapherioal ahape^ 
wtation on aada and atmoaphere ; m being inhabitedt 
and B Vennai then the argument of Example standa 
ttraa:— 

The earth poaaeaaea apherical ahape^ ftc, and ia 

alao inhabited. 
Yenua reaemblea the earth in poaaeaaing the for* 

mer aet of prepertiea. 
•\ Venus ia inhabited. 

Now, in thia eaae, no connexion whatever ia known to 
exist between the properties which form the reaem- 
blanoe and the inferred property, 'being inhabited," 
and we do not hww that they are unconnected with 
it This form, therofore, ia the argument from 
impk ar niari rmmblanct. 

JL in Impmfid Indmeticm mm connexion ia ahown 
between the neembliiig properties and the inferred 
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property, abort of the former being a mark of the 
ktter. 

4 In Perfia Induetunu we ahow, by a due compariaon 
of iniT*4^p**^, that « ia a mark of m, that the preper- 
tiea which conatitute the reaemblance are invariably 
accompanied by the inferred property. Thia oonati- 
ttttea the diUineUon Utwem ^'Analogy*^ and Piftd 
IndvMon. 

iiill does not make uae of the term ** JEsogmfkjH but^ 
after diaouaaing ** Analogy Pntper^" he goea on to 
conaider what ia here called '* Examfi^ under the 
general head of Analogy ; and thia plan we ahall fol- 
low here to avoid deviating from hia phraae- 
ology.3 

I. Analogy in the strict sense. 

Here the two reaembling thinga (our A and B) are r^a^ 
timUf as we might aay, the reUtion between a deapot 
and hia people reaemblea the reUtion between a 
father and hia family. 

Tki eondUian of (h4 validity of thia form of argument ia i 
thia,— that the two relatione ahould really raaemble { 
each other in that particular fact or ciroumstanee j 
upon which the inferred property dependa. 

II. Analogy in general. 

The argument from Analogy amouuta to thia^a pro* 
party, m^ known to belong to il, ia more likely to 
belong to B^ its agreea with A in aome of iU pre- 
pertiea (though we know no connexion between «a 
and any of theae prepertiea), than if no reaemblsnoe 
whatever oould be traced between ^ and Ai 
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li u njumu io an analcgteal argwneiU oftkU Und^finh^ 
- that the property, m (being inhabited^ shall not be 

•^ known to be oonnected with u^ of the oommou 
propertiee otAukdB (the earth and Venua) ; and, 
•eoondly, m most not be known to be nnoonnected 
with any of these oommon properties^ or suoh dearly 
ooont for nothing in the alignment 

Emrff additiaiuU rtsemblanet (in points not known to be 
nnoonneoted with m) between A and B, so far 
fisToan the oondosion thai B possesses m like A. 

AirjfMiiional iittimlarUf, in like manner, between 
^ and ^ weakens by so mnoh the conolosion. 

TAe talm of an amlogieal argument, then, de- 
pends upon three things :— - 

L The smount of aMwrtained resemblance between 

iiandA 
I. The amoont of asoerUined dissimilarity between 



a. Hie amoont of nnascertained pmperties in A 
sodJL 

Stick on argument may, there/are, erne very near 
io a valid Jnduetian, if^^ 

L The lesemblanoe is veiy great 
& The dissimilerity rery small 

a. Our knowledge of the sabjeoUmatter tolera^y es- 
tensfTSi 

Stigfe^ioe use qf Anatogy-^ 

Id this Mpeol aaalogioal oonsidenitions hsTs often the 
freatesi aoieniifie Talne > there Is no Analogy, how- 
-^ilrfii^:whidi may not h^U great itnportanoe io 
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suggesting experiments or observations which may 
lead to mcxe positiTe conclusions. 



QUI. Imperfect Inductions. 

Here we show that iom$ connexion, short of actual 
causation (which would be a Perfect Inductaou) 
exists between the properties which constitute the 
resemblance and the inferred property, m. We may 
show that the former is an important part of the 
cause of the latter, or that it has a tendency to pre* 
vent the existence or effects of counteracting causes^ 
ftafta3 



CHAPTEE XXL 

Evidence of the Law of Causation. 

L The Inductive Methods presuppose the uni- 
vorsalit J of the Law of Causation ; if we believe 
that any phenomenon can start into being with- 
out a cause, the conclusion from any one of 
them fails at once. 

Siijce, then, this great law lies at the bottom of our In* 
ductiTe inferencesi upon what evidence is it itself 
based! 
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IL Answer of the Intuitive School 

Thqr ny that the truth of the law is eertain because the 
mind oaonot help believing it; it is an intuitive 
truth, aoquiesoenoe in which is necessitated by the 
I of the thinking faoultj. 



JUtt replies thus : — 

In opposition to this view I must reiterate mj protest 
sgsinst adducing as evidence of the truth of a fact 
of external nature any necessitj the human mind 
majr be supposed to be under of believing such fact. 
It has already been shown (page 77, fta) that such 
ooDoeivability or inconceivability of anything de- 
pends mainly upon the mental history of the person 
making the attempt Moreover, in this case^ the 
statement is not true ; there is no difficulty in oon- 
oetving that phenomena may start into being with« 
out a canse^ for many philosophers believe that the 
impulses of the will are of this character, and the 
ancients reccigntsed * chance ** and ** spontaneity* 
amoQgrt natural agencies. 

IIL The Law of Causation is really proved 
by an Induction per enumcrationem sim'^ 
pUcem. 



men recognised one instance of causation after- 
another, they would first suspect that nu^y efiects 
have a canse; as esperience widened, that meet 
events have; and finally, as an immense number of 
aipsrisaeea accumulated, without any certain ex* 
eepliooi they would believe that the law was uni* 
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versal, perhaps really before, in logical strictness, 
they were warranted in so doing. 

IV. Under what conditions Induction pet 
envmeraticnem simpUcem, is a valid process. 

We have already laid down that this method is valid, 
precisely in proportion to our aauranot UuU if an 
txception €oer did occur w$Aould know i^ it In.other 
words, 

PrwUdy as Ac nikjee^-maUcr ic limited and tpceialf $o i$ 
the proceti insufficient and delusive. 

As its sphere widens, this unscientific method becomes 
less and less liable to mislead ; and the widest truths, 
viz., the law of Causation, and the primaiy laws of 
number and extension, are proved by this method 
alone, nor are they ausceptible of any other 
proof. 

Induction by simple enumeration leads to Empirical 
laws ; these cannot be extended beyond acyacent 
cases, because the causes may cease to exist or be 
counteracted, or the requisite collocations may fail 
If, however, we suppose the subject-matter of our 
law to be so widely diffused that there is no time, 
place, or set of circumstances in which it is not ful- 
filled, it is clear that the law cannot be frustrated 
by any counteracting causes except such as never 
occur, and cannot depend upon any collocations ex- 
cept such as exist at all. times and places^ It is 
therefore an Empirical law co-extensive with humati 
experience, at which point the distinction between 
Empirical laws and laws of nature vanishes, and the 
proposition takes its place amongst the highest 
order of truths accessible to science. Such is the 
Law of Gausation« 
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y. The Law of Causo and Effect being thus 
certaiDt is able to confer tbe same certainty 
opoD all laws which can be deduced from it 

TIm utmost w» ma do in the way of proof for any law is 
to allow that it ia tnie, or the Law of Oanaation ia 
CUaOi— that a phenomeDon haa the aaaigned cause 
or none. The ladnotive Methocla ore formuln of 
the modea of doing thia. 

YL Summary of proofs which we noti; have 
^ of the universal and absolute truth of the Law 
I of Causation. 

' . L We ifioif it to be true of by fur the greater nomber 
! of phenomeiuL 

f a. There are none of which we know it not to be true. 

I 3L Of thoae phenomena of which we do not poaitively 

1 • know it to be truci 

I (a,) One after another is oonatantly paaaing 

from thia olaaa into that of known ezamplea 

of ita troth, aa th^ are better underatood. 

(&) And the deficiency of onr poaitive knowledge 

with reapect to these phenomena may alwaya 

be aoooonted for by their rarity or obscurity. 

(€l) And ftnallyi evexy auch phenomenon, pn>> 

dnoed apparently without cause, ob^a ia 

acme other reapects known lawa of nature, 

and therefore we may preaume thia law alsa 

Wa nay, howoTer, add that theae reaaona do not hold 

lor the preralenoe of thia law beyond the limita of 

' oar a^pariapoe, in diatant atellar worldaforeiampleh 
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CHAPTER XXIL 

COEZISTKNCES INDEFJBNDENT OF CAUSATION. 

I. Properties of objects may bo divided' hito 
two classes : — 

1. Tlioae which an resulta of Oanaation (derivative). 

S. Thoee which are ultimate,— which are not raaulta 
of Cauaation, which are not connected with ante- 
cedent phenomena by any law, 

Thua, if we contemplate the aubatauce ** oxygen,* we 
find it to present numerous properties ; some of 
them are manifestly derivative, depending upon 
assignable causes ; thus, its gaseous form is pro- 
bably due to latent heat ; but after aubtracting all 
auch, there remains a number which seem inherent 
in oxygen, which are themselves the causes of other 
properties, but ai-e not themselves caused by any, 
these are ultimate propertiea. 

It must not be aupposed that we are alwaya able to 
determine whether a given property ia really ulti« 
mate or not ; very often we know positively that it 
is derivative, and in no case can we be certain that 
it ia not Still, for practical purposes, we regard 
thoee propertiea aa ultimate, which we have na 
reason to suppose derivativOi 

II. The coexistences^ then, with which we 
are now concerned, are the coexistences of 
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these ultimate properties; A and B are found 
together, but their coexistence cannot be ao- 
ooonted for by Laws of Causation,— we know 
DO reason why they should, but only that they 
doooezist 

nL Mode in which propositions assertive 
of coexistence of ultimate properties are 
proved* 

Pkopoaitions ezpraesive of such ooexisienoet are to be 
legarded as Empirical laws, and the only proof of 
which they 9it aosoeptible is bj the Indaction hy 
simple snameratioik 

The retson why we are thrown back upon this method 
k: beoaose there is no general axiom bearing the 
ff^«ui reUtion to uniformities of coexistence as the 
law of Ctosation bears to uniformities of succession. 
If ^ follows ^ and we can show that ii is the cause 
of ^ihen we may be sure that where A is present 
(counteracting causes being absent) i? will also be 
iound^AwiUbeamarkof A But if ii and ^ are 
ioond to ooexistysnd their coexistence cannot be 
tnused to cansationi we have no similar axiom to 
give us an assurance that they will be invariably 
ooexisUnt»-4hat where i4 is, ^ also will always be 
found. The orerlcoking of this distinction was the 
gnud error in Baoon's system of phik)sopby. 

IV. Empirical Laws are stronger in propor- 
tion as they are more general. 

TteoondMoo of the Tslidity of the method of Induction 
}ff slniplo eoumeimtion has ahnea^y been serera] 
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times pointed out ; as its sphere widens it becomes 
more and more trustworthyi and in the last chapter 
it has been shown that there is a point of generality 
at which Empirical lawa become as certain as laws 
of Kature,— or rather there is no longer any distino- 
•tion between them. 
For (1.) if an Empirical law be really a law of OMisation, 
the more general it is, the greater is proved to be 
the space OTcr which the necessary collocations pre- 
▼aily and within which counteracting causes do not 
exist ; and (H) even if not a result of Causation, but 
expressive of an ultimate coexistence (as we here are 
specially considering, the more general the law is^ 
the greater amount of experience it is derived from, 
aQd<&<^rea(«r(^|?ro6a6i;ify<A«r^or« ikaii/ uo^ 
HoM ever oecurrtd^wihould know of ihmi^ 

Hence it requiras stronger evidence to establish an ex- 
ception to a law of this kind, in proportion to its 

generslity. 



OHAPTEB XXIIL 

Appboxiuats Gskbralisatioks akd Fbobablb 
evidbkob. 

(An Approximate Qenerslisation is one ol the form 
"Most iiis^.") 

/ 

L When a conclusion is said to rest upon 
probable evidence, the premisses from which it 
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is drawn are usoally approximate generalisa- 



Am efoy eerUin infereiiGe implies that thers is ground 
lor a propositioii ol the form ** AU i4 is 27,*' so sveiy 
similar probsMe infersnoe implies that there is 
gnrand for an assertion of the form ** Most AwB;"^ 
and the degree of prohability in snch a esse will 
depend upon the proportion between the number of 
instanoes whioh agree with, and the number whioh 
ooofliot withy the generslisatioo. 

II. Approximate generalisations arc of much 
Ttlue for the purposes of Science than for 
the purposes of practical life. 

Whj of inferior ralae in Science ? 

beside the inferior precision of such proposi- 
tion% snd beside the inferior sssurance with which 
th^ esn be applied to particular cases, they are 
almoat useless as a means of disooTering ulterior 
troths taj waj of Deduction. In a Syllogism which 
eontaina an approximate generalisation aa a premisS| 
we can onlj at the rerj utmost obtain another 
approzhnate generalisation as a conclusion^ and 
geoerallj no conclusion at alL 
Tbsir use in Bcienee, theui is chiefly as sugges- 
d^ and materiab for, uniTersal truths^ 
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Whjot greater yalue aa practical guides ? 

(L) HMf are often our. on^ rasouroe ; (1) the 
laws el phencinena^ e?en when known, are commonl/ 



too much encumbered with conditions to be adapted 
for erery-day use ; and (3.) our decision is often re- 
quired so rapidly that we are compelled to act upon 
probabilityi without waiting for certainty. 
The principles of Induction, therefore^ applicable to ap* 
proximate generalisations are not a less important 
subject of inquiry than the rules for arriving at 
uniTcrsal truths^ but they are mere corollaries from 
these latter. 

III. There are two classes of cases where 
we are forced to he guided hy approximate 



1. When we have nothing better; when we have not 
been able to carry our investigations of the lawa of 
the phenomena any further. 
As an example we may give Newton's generalise* 
tion — Most highly refractive substances are 
combustible. 
The importance of this class is not very great. 

SL When the generalisation (Most ^ is S) is not the 
ultimatum of our scientific knowledge, but the 
knowledge we really possess beyond it cannot' be 
conveniently brought to hear upon the particular 



In such cases we really know what circumstances disUn- 
guish those AU which poesess B from those whioh 
do not» but we have not the time or means to ex* 
amine whether such distinguishing circumstancea 
exist in the present case or noU 

This is usually the case with inquiries of the kind called 
^ moral;* ia, having for their object the prediction 
of human aotiona. Nearly aU propositions relating 
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to ihflas must bo thrown into the form— ^^Moal 
penoiMi tot ao and ao in sooh and anoh oiroam« 
atanoea.* Not bat that in general we know well 
enough upon what internal diapositiona and external 
droosMrtanoea the aotnal reeolt will depend, but we 
haTe aeldom the meana of knowing whether and how 
bat any given individnal poaaeaaea thoae internal 
qnalitiee, or ia under the influence of thoae external 
etaeamatatioea. 

We may, thereforai diride Approximate General- 
isationa into two Claaaes : — 

1. Where th^ embody the total or nltimatam of our 

knowledge. 
I, Wbare th^ do not (but oonatitute the moat available 

form for praotioal guidance). 

lY. How approximate generaliaationa are 
pfOTod : — 

It IB neoessary to oonaider separately the two 
forma of theae laws ^— 

!• Where the approximata generalintion in queation 
oompriaea all we know of the aubject 

We know only that « Moat J ia .9 ;" not why they 
are ao; nor in what reapecta thoae which are, differ 
from thoae whioh are not 

In thia oaae wo arrive 9i**U<mtA laf/Mnpre- 
daa^tho aama mannor aa at<*All A ia ^/if the 
kftter bappeoed to be the truth in the caae. We 
eoQaoft a number of inatancea auificient to eliminate 
eo^Junotiona of the phenomena A and B^ 
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and having done ao, we oompare the number of caaea 
where A poaaeaaea B with the number of caaea 
where it doea not, and frame our conduaion accord- 
ingly. 

a Where the approximate generaliaation ia not the ulti> 
matum of our knowledge. 

When we know not only that *' Moat A ia B^* but 
alao the cauaea of B, or aome propertiea by whioh 
the portion of A posaeaaing B ia diatinguiBhable 
from the portion of A without B (criteria of 
B). 

In thia caae we have a double mode of proving 
that<<Moetili8.9;* (1.) the 2>it^, aa in the pro- 
ceding caae ; and (2.) the Dedtteiioe or Indirect,— 
examining whether the propoaition can be deduced 
from the known cauaea or known criteria of B, 

[Example : — Suppoee the propoeition to be proTed 
ia " Moat Scotchmen can read ; * by the dirtet mode 
we ahould examine a auffioient number of Scotch- 
men, and deduce our conclusion accordingly ; by the 
indinci, knowing that a cauae of ** being able to 
read " ia ^ being aent to achool," and a criterion of it 
would be the actual reading of a newapaper, we 
might inquire what proportion of Scotchmen were 
aent to aohool, or to what extent newapapera^ ^^ 
were circulated amongat them.] 

It ia evident that in caaea of thia daaa we may 
alwaya aubatitute a univeraal propoaition for the 
approximate, by introducing the cauae or criterion 
aa a qualification. Thua— **A11 Scotchmen, who 
have been properly taught, can read." 

y. Precautions in arguing from approximate 
generaliaationa to individual casea. 
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L Aa ioiho dinei application of an approdmato gene* 
nliaaiioii to a aiogle instaace. 

AppraiiiDato goneralisationfl^ being Empirical 
laws, can only bo relied upon as reganb cases pre- 
somabl/ within the limits of time^ place^ and oir- 
enmstanoes of onr obseiration. 

If the proposition <«Most ^ is j?" has been sufll- 
eientl/ established as an Empirical law, we maj 
oonclodo that any aTerage AiaB, with a probability 
proportionate to the preponderance of affirmatiTo 
o?er negative instances in onr experience, care being 
taken that our il Is a fair ayerage instance. 
Si Application of two or more approximate generalisa- 
tions to the same case. This may occur in two 
waya;— 

(a.) By addition of probabilities,--the ''Self^r- 
loboratiTe chain " of Bentham. The ^ype is th's— 
<< Moat it is 27* -Most (7 is B,'' this case is both il 
and (7,.% it ia probably A 

Thus» Meet of JTt assertions are true (two in 
three); Most of IPs assertions are true (three in 
lour) s this assertion is both iff and JTf --what is 
the chance that the assertion is true in which they 
both thus ooncurT If we arrange twelie statements 
of each, one under the other, we shall see that they 
both together speak truth six times in twelve, and 
both false together once in twelTe^— therefore, if 
th^ both agree in an assertion, it will be true six 
times for ooce it is falser or the chances of ito truth 

(II) Bj Deduotion^«*8elf-infirmatiye chain* of Ben- 
tham. The^ypeis«Mostiiis27,»«Mo«t(7isii,* 
this is a (7, .sit is probably an J,.%it is probab^ 
a Jl 
Have the degree of probability of the infoience 
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decreases at every step, and even where two proba- 
bilities only are concerned, may amount almost to 
nothingi But if the probabilities are taken fairly in 
reference to each other, we may say that tbe proba- 
bility ariaing from the two propositions taken in 
this way together is equal to Uie probability arising 
fh>m the one abated in the ratio of that arising from 
the other. 

Thus — ^Most inhabitants of Stockholm are Swedes 
(eight out of nine); most Swedes have light hair 
(nine out of ten) ; •\ probability that any given in- 
habitant of Stockholm is light haired is ^^j i^^Xfa). 
The first form (a.) is exemplifted when we prove a fact by 
the testimony of two or more independent wit* 
nesses ; the second (&.), when we adduce the testi- 
mony of one witness that he has heard the assertion 
from another. 

VL There are two cases in which reasonings, 
depending upon approximate generalisations, 
may be carried as far, and are as strictly valid, 
as where based upon universals. 

This is an example of the current aaying, * An exception 
which proves the rule ; " approximate generalisations 
are capable of being made use of in this way, because 
they can be turned into genersl propositions in form 
or in fact 

h Fint Ca$e. When the approximate generalisationa are 
of the second kind— %.«., when we are cognisant of 
the character wKiich distinguishes the cases which 
accord with the generalisation from those which are 
exceptiona to it. In auch cases we can, if wo choose, 
substitute a universal proposition with a proviso^ 
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lor the approximate generaliaatioD ; and howerer 
man/ steps are iDVolTed in a tiain of reasoning, the 
suooessiTe provisos being carried forward to the oon* 
elusion will eiactly indicate how far that oondosion 
may be podtayelj relied on. 

Thus, take these approximate assertion^ — ^"Most 
persons possessing onoontroUed power employ it 
illy" and "Most absolute monarohB possess unoon- 
tioDed power* •% ^Most absolute monarohs employ 
tlieir power ill ;" we may change them respeotirely 
into uniTersals thus— ** All persons not of unusual 
strength of mtnd and oonfirmed Tirtue possessing^ 
&a ;* ^ All absolute monarohs not needing the aotive 
support of their subjects possess, &&;'*•%'' All ab- 
solute monarohs not of unusual strength of mind, 
4a, and not needing, ftc, employ their power 
IlL* 

Jbomd (ku$ is where the inquiry relates not to the pro* 
perties of indiTiduals^ but of multitudes ; since what 
is true approximately of the indiTiduals^ is true ab* 
^ nlntely of the mass. 

r For example— ** Most Englishmen are Protestants'* 

» is equindent to ** The English people are a Ph>tes* 

tsni people." 

This is chiefly exemplified in the groups of Social 
SoionoM I and bonco we sec the error in the common 
opinion that speculations on Society and Govern- 
ment^ as resting on apparent^ mere probable evi« 
denre^ must be of inferior certainty and reliability. 
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CHAPTER XXIV. 

Bbmaimikg Laws of Nature. 

Wb have already seen (pp. 30 and 31) that every 
Real Proposition must assert one of the foUowipg:— 

JSxistencey 
Order in Time^ 
Order in Plaecy 
Resemblance. 

Up to this point we have considered the Logic of 
Propositions which assert Order in Tim (indnding 
Causation and the other forms of Sequence and Co- 
existence in Time)j the modes in which they are 
proved, and the conditions of their validity. It now 
remains to do the same for each of the other three 
great classes into which assertions may be divided. 

I. Propositions asserting Simple Existence. 

0. The existence of a phenomenon is bnt another 
word for its being perceived, or for the inferred 
possibility of perceiving it by somebody or other. 

It is true tbat a thing is often said to exist when it is 
absent or past^ and is not and cannot be peroeiTed ; 
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but even then its existence ia to ua only another 
word for our eonTiotion that we should perceive it 
npon a oertain auppoaition,— 4f we were placed in 
the needful eiroumatanoea of time and place, and 
endowed with the neoeaaaiy perfection of aenioiy 



A. ExiMtence of anything is established either — 

L Bj immediati obmmtun^ when the thing ia within 
the range of immediate oUseryation ; or, 

% B/ infenimg iti mtUnc$ tiirougk maxki or mridincei, 
when it is bejond that range ; i^L, from other phe* 
nomena known l^ Induction to be connected with 
the phenomenon bj way of aucceaaion or coexiat- 
eoce. In auch caaee we prove the eziatenoe of a 
thing by proving that it fdlowa, precedea^ or ooexiata 
with some known thing, and thia laat ia aocom* 
pliahed faj ordinary Inductive prooeaaea. 

e. General propositions affirming Simple Exist* 
are sofficiently prored by a single instance. 

Thai ^ghosts* or '^aea serpents * exist would be poai* 
tively eatabliahed if it could be ahown that auch 
tUngS had even once been really aeea 

Clt aiiottld have been remarked as regards the ordinary 
Indnotive methods, proving coexistence or sequence, 
thai two imsitmees ai least an mcenarUy requindf 
Asa^ihem two inita$ioei moff he giom bff a tingU €»> 
ptrmmU: and it ia thia that is really meant when 
. we apeak of a aingle inatance being sufficient to sup- 
part such a generaliaation. If we refer to the canon of 
the Method of Difference (which appliea to auch 
a) we shail see that two imiigmeu are necessary^ 
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_one of the pi^ence, the other of the absenoeof 
^"XmeoL It»onl7.tberefo«,8«.«J-- 
SL asserting mUms, which are really esUbhahed 
by a aingle wMMt.2 

IL Propositions asserting B^jscmblonco (or 
tl.e contrary). 

*^ rf number or B»gnit«de-«q«.lity, \x^^*S, 
■imilarity, proportionality.) 

Besemblance between two things may be esta. 
blished in two ways :— 

1. J«««ii«.^bydir«*ooxnp«l««of Ujotwothmg^ 
J. JWurirfy-when each i> compaied with aonie thmi 
things 

The compariBon of two things through the UiteN 
Tentiou of ^ine third thing, when their dwot con.- 
!^ ; not prwticaUe, i. the appropriate «wn. 

SnSo!^ f»a««rt«ning Be«.mbl«.o«, and » 
Z^jTTtal of what Logic ha. to teach on the 

aubject 
[Error of Lo^e and Condillao scbooL 
^«ror oonriated iu the tIow that Be««ning i^df 
was nothing but the oompari«m of two id«. 
^^\, the medium of a third ; .«»d toowledg^ the 
peroepUon of the agreement or diaagreement of two 

ideaSa 

Thia Tiew of Reaeoning and Knowledge reqairea 
to be re.trict«l to our Beasonings about end our 
Knowledge of Beaemblancea, and not eTen then is 
the oomjrison made between our ideas of pheno. 
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mmiA but beUreen ihejkl^oineiia thomMilTM. It 
la oiilj in imftil^maiilcs tliai the ootapiirooD it reallj 
made betwMo the ideas of things, and it is ao be- 
Oiiise oar mental piotorea of form, of linea, eirdeai 
Ao, aie aa muoh fitted for oompariaon aa piotorea 
of them upon a ffniffape before q%«— being perfeot 
tranaoriptai qud form, of the realitiea.] 

Fh>poBitioii8 aBserting BesemblaDoe iniiy be 
iitided into two classes : — 



L Whom the resemblano^arises 
operating in a certain way. Th 



ely from a cause 
» ihp angle of inoi- 
denoe equals the angle of reflection, asserts resem- 
blanoe, but it is oiilj in oonsequenoe of being the 
Tei7 law of the oause to act in that manner. 

% Besemblsaoes true of all phenomena without refer- 
enoe to their origin. These are the Laws of Nam* 
ber and Eztenaion, in other words of Mathematics. 

The first class of lesemblanoes are mere^ part of the 
laws of the production of the phenomena, and these 
are amenable to the principles of ordinary Induc- 
tion. It is onlj the latter class which it is necesssiy 
to oonsider hm, and we may therefore aay that, of 
pnpfmiUma autrUng BetemhUma^ ih$ lam of Jfaih^ 
maHa atom rsgrwri ampoartU* logical eanMeratian, 
A aimilar sasertion we ahsU alM> find to be true of 
tha next obsa of propositions, those asserting^ Order 
4m Plac$; which will therefore be next dismissed, 
bsTing only the ICathematical Sciencea generallj 
for final conaideration. 

in. Propositioius asserting Order in Place 

Hay be classed thus :^ 
L ThcaaaaanrtingOrderinFlaoeof thaefiiMtaof cauaea^ 
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are mere oorollariea of the laws of the causes, and 
resolved by ordinary induotive pro c esses. 

1. Those asserting the Order in Place or the ooUocation 
of the primeval causes. These assert in each in* 
stance an ultimate fact, in which no laws or uni- 
formities are traceable. 

a. The only remaining general propositions asserting 
Order in Place are some of the propositions ol 
Geometry ; laws through which we are able, from 
the situation (Order in PUoe) of certain points^ 
lines, or areas, to infer that of others which are con- 
nected in soma assigned manner with the former. 



THE METHODS OF THE PUBE MATHEMATIOAL 
SCIENCEa 

I. These are : — 

Science of Number,/ ^thmetii^ 

including i ^^ , ^ 
^ ( The Oftlculua, ftOi 

Science of Extenaion) ^ . 
or Space, i ^^^^^ 



II. General remarks on the fundamental 
principles of Mathematics : — 

1. These fundamental principles are (1) Ambmt, and (8) 
D^nitiam so-called ; the last involving a postulate 
or implied assertion of the real existence of the 
thing corresponding to the name defined, whioh 
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poBtolaia csn alone fofm the baeis or premiae of 
adeniifio Deductionu 

% Tbeae fandamental prinoiplea are based upon experi* 
enoe ; being, in fact, proved by an Induction ^t 
MUflMTOiuMMm MmpZMefift» and one of such wide 
generality as to be a perfectly rigorous proof. 

%. Qnnparison of the ideas of things (as regards their 
/bn») is strictly equivalent to comparison of the 
th «ng * themselTes, since our mental pictures of not 
loo complex forms are perfect transcripts of the 
lealitieai 

4 The foUowing include the reasons why the primary 
truths of Mathematics seem to have a greater cer* 
tainty than other inductive truths : — 

m. TImt witpenality.^Thej are true of eveiything; 
•vevywherey and at every time. 

k TMr cOnnu /amtKanV.— The perception of their 
truth only requires the simple act of looking at 
objects in the proper position, and often only 
thinking of them in such a position. Hence 
exemplifications of their truth are incessantly 
presented to us. 

$, n$ dmna of anf mudogiti to ntggut a diforofU 
Ism— This is very important ; tf everything in 
the universe always maintained a condition of 
absolute rest, we might find it as difficult to 
concoivo the possibility of the sun falling from 
the sky as we now have of conceiving that two 
straight lines can enclose a space. 

dL riWy mo nmr ooitntifoondt being independent of 
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IIL The Soienoe of Number. 



1. Generally. 

a. The elementary or fundamental truths of this biunch 
of Mathematics arc : — 

' Things equal to the same are 

1. Two axiom*-. - "^''"^ ^ ^°* *'*^*^^- 

If equals be added to equals 

the sums are equal - 

;0f the various numbers, &o., 
explaining a name and as- 

( aerting a fact 
The other axioms may be deduced from these two. 

k Eveiy name of a number (one, two^ three, Ao.) donotet 
physical phenomeua, and eonnoUi a physical pro- 
perty of those phenomena, and that is the charac- 
teristic manner in which the agglomeration or whole 
is made up and may be separated into its parts ; 
in other words, the manner in which objects must be 
put together to form that number. Thus the name 
** two "connotes an impression on the senses similar 
to that made by • • ; ** three** by • • • or •••, and 
so on ; the higher the number the more the ways in 
which it may be made up. 

c AU the iheoremi of the Sdonce of Nwnbor amrt th§ 
idtniiiy of different modse of formation. They assert 
that some mode of formation from oe^ and some 
mode of formation from a given function of c^ pro- 
duce the same result 

d. TU goiiiralpiMem of the Science t^Nm^ 

a function, what function is it of son^' other func- 
tion T F (Mda*) being a certain fanction'of a given 
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mimlMr (a), what fonoiion will F ba of anj fanotioii 
of tbal gi^n number (a) t 

(A liiiiotion of • being enj ezpreaeion which con- 
tuns a) 

2. Ariikmetie. 

m^ Ewtaej erithmeiicel proposition, otsij statement of 
the result of an srithmetioel operation, is the state- 
asent of one of the modes of the formation of a given 
number. 

Suppose we take the number 1728»— this may be 
soDsidered as made up in an infinity of ways ; thus, 
asl000 + 700 + 90 + 8,fto.fto. Tosay 18i-17S8 
is to afl&rm that one way of making up 1788 is to 
eobe the number li. When one mode of forming a 
number is given we can find any others which ate 
required* 

h Wkai mubrt ArMmiHe a DtdiueHm Scitne§ is the 
i^iplioability to it of the oomprehensire kw— ^ The 
sums of equals are equals," or ^ Whatever is made 
«p of parts is made up of the parts of those partai" 
Eveiy aiithmetioal operation is an i^pplication of 
this law or some law deducible from it 

a. Afydra. 

m^ The propositions of Algebra affirm the equivalence of 
diflferent modes of formation of numbers generally ; 
th^ srs true not only of particular numben, but . 
ef^numbersi 

It is true that different numbers cannot be formed 

in the suns way from the same numbered but they 

mi^ be formed in the same way from different num* 

. bers ; snd this way algebraical propositions assert 

h AtgJkmicd JMaim^ ji a qrstem of nomenbbture da- 
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vised for the purpose of enabling us to cany on 
general reasoning about functional by enabling us 
to express any numbers by names which, without 
specifying what particular numbers they are, shall 
show what function each ia of the other ; in other 
words, shall show the mode of formation from one 
another. 

The gmeral problem of Algibra u^F being a certain 
function of a given number, to And what function F 
will be of any function of that given number ; or, 
given a function, what function is it of some other 
function t 



IV. SoiENOE OF Extension (Geoicbtrt). 



«. The elementary principles of this branoh of 

are, as before explained, Axiamt and D^iniUoHt^ 
with theur contained postuktes. 

6* Every theorem of Qeometry is a kw of External 
Nature; and this would have been perceived (or 
that Geometry is a strictly physical science), in all 
ages^ had it not been for the illusion produced by 
two causes. 

(!•) The characteristic property of the fundamental 
facts, that they may be collected from our ideas 
or mental pictures of the objects as effectually 
as from the objects themselves. 

(1) The demonstrative character of geometrical truths ; 
ws., certain auppoaitions or hypotheses being 
granted, Qeometry deduces from theee what 
conclusions it can. 
C Why Qeometry is so eminently deductive. 

(1.) All questions of position and 6gure can be resolved 
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into questions of magnitude ;* snd thus Geo- 
ineti7 IB reduced to the single problem of the 
ssoertainmentof the relations of quantity (chief!/ 
•qualitj, sometimes proportionality) between 
magnitudes ; and by the aid of the axioms re- 
lating to equality, each equality becomes a mark 
of an almost infinite number of others. 
(1) Thres of the principal laws of extension or space 
are unusually fitted for rendering one position 
or magnitude a mark of another, and thus mak- 
ing the science deductive. These are:— (a.) 
Magnitudes of enclosed spaces are determined 
by magnitudes of enclosing sides and angles; 
(Jk.) the length of any line may be measured by 
the angle it subtends, and via vend; and (c) 
the angle which two straight lines make with 
eaoh other at an inaocessible point is measured 
by the angle which they severally make with 
any straight line we choose to select 

T, Fanction of Mathematics in other sciences. 

Cimissi like eveiything else which can hare quantity or 
poeitimi, operate j9fo tanUo under mathematical laws ; 
and in proportion as any science affords precise 
numerical data, so is the applicability of mathe- 
matioal principles to that science^ 

YL Umits of that function. 

(L) Wheo oansse ars so imperfectly acoeasible^ that we 
onnnoi get their numerical laws. 

nm the perilioa and igue of any Uae^ pUne^ oriolid, isdoter- 
'tfwekBOWtheporftioaofasiUllcie&lmimberof pdntoin it; 
theperiltaefaaypolBlaaybeflxedbythtfluviiifiMbtof twe 
diawa in refmaoe to two or thieo I 
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(2.) Where they are so numerous or complexly inter- 
mixed that the calculation would transcend human 
powers. 

(3.) Where the causes are perpetually fluctuating, as in 
Biology and Sociology. 

The value of Mathematios as a preparatory study is 
chiefly as presenting the most perfect type of the 
Deductive Method. 



CHAPTER XXV, 
On the Grounds of Disbelief. 

Br Disbelief is here meant not mere doubt, but positive dis- 
belief ; 80 that even if evidence of apparently great strength 
Wf or may be, produced for the proposition, we consider the 
witnesses in error, or the evidence somehow wrong. 

The positive evidence produced in favour of an assertion 
that is thus disbelieved is always grounded on some appraxi' 
fMte geMraluatian; such as— "Most things asserted by a 
number of respectable witnesses sre true ;* or " Most of the 
impressions made on the senses accord with reality." The 
affirmative evidence, then, being never more than approxi* 
mate generalisation, the whole question depends upon what 
the evidence againH the proposition is. If this is an approxi- 
mate generalisation, it is a case of comparison of probabili- 
ties ; but if the evidence be ahigher truth, we are guided by 
the following >— 

L Canon of Disbelief. 

^■■■1 ■! I ^" mm ,1^ 

If an assertion be in contradiction (not 
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merely to any number of approximate gene- 
ralisations, but) to a complete generalisation, 
grounded on a rigorous induction, — the absence 
of adequate counteracting causes being sup- 
posed^ — ^it is impossible, and is to be disbe- 
lioTed totally. 

An Induoiion of the kind rofenred to maj be obtaiiied 
when the Indnottve Methode capable of giTing 
rigorone reaolts have been rigoroiuly carried oat 
I( indeed, we find it neoeewry to admit the in- 
oooflistent assertion, we miist give up the law, as 
■omehow intolriog a miataka 

IL Two oases may be considered under this 
Canon :-* 

I. Where the assertion appears to conflict with 
a real law of Gansatiom 



able 



to ipcrieaot (Httint). FmIi die 
Is M» «r iapsMfV (BenthMa). 



Tiib is probable or improbable in exact proportion to 
the probability or improbabilitj that there existed 
In the oise in qoeetkn an adequate ooontersoting 



2. Where the sssertion conflicts with mere uni-* 
formtties of coexistence^ not prored to be dependent 
CD Oansatioo. 



^Msi 



hit to esperiMMe (Harney. Di i oon f agmably 
ie 4P«<t (Bsatham). 
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It is with these uniformities principallj that the mar- 
Tellous stories of trayeUers conflict. What is really 
asserted in cases of this nature is the existence of a 
new Icind. This is not by itself at all incredible^ 
and having fairly considered the probability that 
the alleged new kind could have escaped prerious 
obserrersi the assertion is to be tested by the prin- 
ciple before laid dnwn,«— that it is improbable in 
proportion to the genenlity of the uniformity with 
which it conflicts. 



[IIL Hume's doctrine of Miracles. 

Hume, as is well known, laid down an ailment against 
miracles in this form, — ^"It is improbable that a 
miracle should be true ; it is improbable that the 
testimony in its favour should be false; we have 
therefore a comparison of improbabilities; but the 
former improbability is the highest possible, being 
an impossibility, for * anything which is contrary to 
ezperienoe is impossible.'* 

The last proposition is the important part of the aigu* 
ment, and it is, in fact, nothing more than a loose 
statement of the CSanon of Disbelief. But on 
referring to that Canon, we find that the incredible 
assertion must not be merely that a cause existed 
without being followed by its efTect, but that this 
happened in the absence of counteraotinj^ causes. 

Now the assertion in the case of an alleged mirade is 
the eiaot opposite of this,— it is, that the efi'eot was 
defeated, not m iU o&Miicf, but «i eonmqumM^ of a 
counteracting cause; that cause being the direct 
aotaon of supernatural power. If such a cause exist 
' in the oase^ there is no question of its competency; 
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ilie mfy impiobftbilitj is whether it mllj did 
epente in the given instenee. 
AOy tbetefora^ that Hume has made ent is this— that no 
evidence can prove a miracle to any one who does 
not previooslj believe in the extstenoe of a superior 
beiog^ or who thinks that suoh being would not 
interfere. Nor, again, is it pcssiUe for the miracle 
itself to prove the existence of supernatural ageno^i 
for thers is always the alternative pa$iSUU^ of some 
unknown natural cansfli] 

IV. The absolutely impossible assertions 
Are such as contradict the Laws of Number 

or Extension, or the universal law of Causation. 

An assertion at variance with either of these b 

absolutely and for ever incredible,— in other 

words, impossible. 

Suinmarjr.---We have thus far, then, considered 
assertions conflicting 

(L) With approximate generalisations— we must halance 
prohabiliiios. 

(!>) With laws of causation » probability depends on 
probahility.of presence of counteracting causCi 

C^) With uniformities of coexistence— «pon probabilitj 
oTexisftence of the new kind. 

(4k} With laws of Number, Extension, or Gkusation.— 
absolutely impoesiblsi 

And we now proceed to consider one or two 
minor points. 
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y. Improbability before the fact (t.e., the 
chances being against a thing before it hap- 
pens) must not be confounded with improba- 
bility after (difficulty of believing a thing said 
to have actually occurred). 

Uany events ai^ altogether imiwl^able to us hefon thej 
have happcijedy or beiore we are informed of their 
happening, which are not in the least incredible 
when we are informed of them, because not con- 
trary to an/, even an approximate, generalisation. 
That a given individual will die in a particular man* 
ner, at a particular moment, twenty years previously 
is highly improbable, though we believe the state- 
ment directly we are assured it has happened on 
credible authority. Dr Campbell in his reply to 
Hume has confounded these two kinds of improba- . 
bility. 

VL Probability of Coincidences. 

Suppose a person assures us that he has seen the 
six thrown ten times in succession by a die, 
which we have by previous trials ascertained to 
be perfectly fair, what is the credibility of the 
assertion t 

It is perfectly evident, in the first place, that a series of 
ten sixes is, in iUdf^ just as probable as any other 
series of ten numbers,— if therefore we are inclined 
to dlsoredit the assertion of the former, where we 
should believe the latter, it must be, nol heoauH th$ 
famur at$eHum i$ leu likely to be true^ but beoauu U 
%$ man likely to U falee. Motives to falsehood, of 
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whieh ona of the most freqveDt is the desire to 
astonisfa, sre more likely to hsTe operated in the 
wooderfal sssertion. 

Bneh s legalsr series certainly mmim more improbable 
than any giTen imgohr series, bnt this is only be- 
eanse the oomparison is taoitly made between it and 
an irragnlar series taken together. Of oourae if 
before the ten throws we were asked to guess whether 
the series wonld be regular or irregolery we should 
sayinegokr, bnt this is only because the possible 
irregular oombinations are immensely more nume- 
rals; if we had to determine whether a^mn irre- 
gnisrora^MM regukr series were more piobabls^ 
» would be quite indiifoieiit OB which we fixed. 



BOOK IV. 



OPERATIONS SUBSIDIARY TO INDUCTION. 



CHAPTER L 
Obsbbvation and Dbsobiptioh, 

Thb **op€ratMni nibtidiary to InduUicn," are ObarvaUoHf 
Abtiractwf^ Naming^ and Clauifioaiion, Observation is here 
considered ; and the term in this place is understood as in- 
cluding Experiment, not as contrasted with it, 

L Observation takes its place first amongst 
operations subsidiary to Induction. 

For Induction is the extension of something which hss 
been cb$erved to be true in certain members of a 
class to the whole class. As far as Logic is oon* 
cemed (its function being the estimation of e?i- 
dence), we have onlj to consider in reference te 
ob s or r a tioii- — 
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IL What condition is necessary in order 
that any fact supposed to be obserred, may 
aafely be received as true ? 

Tbm sole oondiiioD ia that which is supposed to hs^ 
been observed shaU reallj hare been observed ; 
that it Is an observation, not an inferanoe. 

We have alread/ pointed out (p. 3^ the large share oocu- 
pied l^ rapid and auoonsduus inferences in what 
•re ordinarilj supposed to be direct impressions on 
the senses. In sirictnessy observation ouljr extends 
to the sensations themselves which we leoeive from 
objects, or to the mind's internal states ; the veiy 
existence of the object is $n inference from these 
sensations ; and what Logic, therefore, has to tesoh 
on the point is this, -that, in such cases, we should 
be aware of what Is realljr observed, and what is 
Inferred, and should remember that an error may 
lurk in the latter process. Errors of sense so called, 
are, in Ihct, erroneous inferences from sense, the 
■ensstions themselves must be real 

III. A description 6f an observation affirms 
more than is contained in the observation ; it 
is inherent in a descripuon lo be a statement 
of resemblance or resemblances. 

To describe an object Is to assign attributes to it^ and 
In doing this we neoessariljr assert a resemblance 
between the oljeot and everything else which pcs- 
•MMS aiqr of thoee attributes. If I say, -This 
oliifot J«. wIMt^' I inoidentallj affirm a resemblance 
*-- ^ this ot^a^aU other white objectsL 
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This resemblance to some other objects may be ascer- 
tained bj direct comparison, as in the instance just 
given, or <UducHi9ely hj marks of the attribute.' 
Thus, when we say, "^The earth is a sphere," we, 
affirm resemblance to all other spherical bodies ; 
but this is not obtained by direct comparison, but 
l^ marks of the spherical form in the case of the 
earth (these marks being ciroular hcrison, disappear- 
ance of hull of ships first, Ao), 



CHAPTER IL 

AbSTRACTIOK, OB THE FORICATIOK OF CONOBPTS. 

L A general notion or concept is the con* 
ccption of a multitude of resembling indi- 
viduals as an aggregate or class. 

Such general notions certainly exist in the mind, ia, 
the mind can in some way or other conceive a mul- 
titude of individuals, as an assemblage or cUss ; 
otherwise we could not use general names with any 
consciousness of meaning. 

flow such notions are obtained, and what is their pre* 
CISC nature, are questions with which Logic is not 
concerned ; it is sufficient for its purpose that the 
name of a class calls up some idea by Irhich we can 
think and speak of a class as such. 

, IL A general conception of the phenomena 
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we are investigatbg is a necessaiy preliminary 
to that comparison whioh Induction presup- 
poses. 

Thii k, we oaanot MoerUin general trath8,«*traths 
•pplioeUe to olimw,— unleas we first form the 
eleiiiae ; and thie ie done bj comparing mdividiiale 
and aaoertaining tlieir common propertieai 

m. General conceptions do not develop 
themselves from within the mind, but are 
alwajs» in the first instance, impressed upon 
it from without 

-Dr WheweU holda that the miud ie, as it were, a store- 
' house of conceptions of every kind, which are pro- 
duced firom it from time to time as thej are found 
to suit particular aggr^tes of objects ; the mind, 
as it were, produces conceptions as a tree fruit, 
without assistance from impressions from outward 
things. MiU replies, that general conceptions are 
alwajs obtained bj abstraction from individual ob- 
jects^ either— (1.) from the very things we are at the 
moment eiamining^ of which we are endeavouring 
to ascertain the points of sgreement ; or (S.) from 
things which we have perceived or thought of on 
some former occasion, whoee points of agreement 
we have already ascertained, and which we find to 
coincide mors or less aoc*ini^<ely with the points of 
agreement of the phenomena we are at the moment 
invsetigatiQ^ Thus^ suppose I have pbM)ed before 
me ft number of points placed along the drcumfer* 
caoe of a drole ; if I have never seea a circle befon^ 
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I may gather a conception of it from the very in- 
stance before me ; if I have abready the notion of a 
circle, I simply have to compare it with the present 
case, to find whether it agrees or not 
It is evidently only in the latter class of cases that the 
conception can be said to pre-exist in the mind ; but 
even here the conception was originally obtained by 
observation and comparison of external phenomena. 

IV. Type function of general conceptiona 

A general conception itself, originally the "esult of com- 
parison, beoomes the type of comparison. 

The human mind caunot properly compare more than 
two objects together simultaneously. Having, by 
this first comparison, noted the most prominent 
points of agreement, or apparent agreement^ and 
having tbus framed our first rough general notion, 
when another object, apparently of the same class, is 
presented to us, we naturally compare it» not with 
either of the two first, but with tiie aggregate of 
points in which they agreed, — in other words, with 
our first general conception. This original concep- 
tion may thereby be found to require correction or 
to admit of extension ; and so we go on, comparing 
our conception with one individual after another, 
till we get a sufficiently precise general idea of the 
class. In a word, it is perfectly dear that when we 
have to compare a lai^ number of individuals to- 
gether, a type of some kind is indispensable, and the 
general conception is the only really useful type. 

V. Tentative process in forming or applying 
general conceptions. 



Digitized by 



Google 



Digitized by VjOOQIC 



210 AB8TIIA0TI0K. 

Up after fonning our first rough general oonoeption, we 
pnjoeed farther to oomiMure it with one individual 
after another, if it do not seem suitable it becomes 
neoessaiy either to oorreot it or even abandon it 
altogether. In the latter case we must b^n again, 
and look out for a fresh set of agreements, and form 
and itj a new conception. 

It is this tentative process which seems to have sug- 
gested Dr Wbewell's view^that general conceptions 
aie fomiahed bj the mind and from the mind itself. 
In such cases, it is true, the conception is furnished 
hff the mind, but not tiU it has first been furnished 
to the mind bjr the contemplation of outward pheno> 



VL What 18 meant bjr appropriate conccp- 
tiona 

Appropriate is an elliptical term, meaning appropriate 
to some particular purpose ; and an '^ approfriaU 
camioepUan* ia one which comprehends not onlj real 
points of agreement! but also such points of agree- 
ment as are important relatively to our particular 
puipoae. 

Tlras^ a ganlener^s conception of ''seed," '* fruit,* or 
** flower,* would be different from a botanist's, yet 
each would be moat appropriate for ita own purpose. 

VIL What is meant bj clear conceptiona. 

A coDM^Akia is dear when we know exactly in what 
tlie agreement between the diffovnt phenomen«a 
i; in other words, when we know accurately 
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what simpler notions our general conception is made 
up of, or comprehends. 
It is not necessary for a conception to be clear that it 
should be eomp^^that is, that we should know 
aU the common properties of the things we class 
together. 

VIII. The appropriateness of our concep* 
tions (or rather the chance of our hitting upon 
points of agreement appropriate to our particu- 
lar purpose) depends chiefly upon the activity 
of our observing and comparing faculties. 

The clearness of our conceptions depends 
chiefly upon the car^tdness and accuracy with 
which we employ those faculties. 

The ck^f ng[uuius for clear coneq^Uofu are, therefore— 
(1.) Habits of attentive observation ; (S.) Extensive 
experience ; and (3.) A memory which receivea an* 
exact image of what ia observed, and tetiaoiousi v w 
tamait. 



Digitized by 



Google 



Digitized by VjOOQIC 



212 MAMIHO, A8 BUBSIDIABT TO INDUOTIOV^ 

OHAPTEB IIL 

NaXIKO, as 8IIB8IDIABT TO IhDUCTIOH* 

Prslimikaby remarks. 

1. The remarks in this chapter relate to j^eneral 
fMMM| that portion of language with which I^gic 
is ehieflj concerned. 

2. The lofieal u§$ qf names is either :— 



(L) Indindr-^^ mubs «s their asos as inttrumsnts of 

tkoiightb 
(1) DJrtei;— suabliiig ua to hj down gsneiml propou* 



a. rA# KM ^ names as instrumenU of Uumghi 
eonsists-— 

(1^ In tbdr power of binding up simpler ideas into 
oooTWiient groups ; and (8.) enabling ns to pro- 
dnoe these groupe when wantedii In these waya 
they form a powerful artifioial memory, and Teiy 
mndh ahorten thinkino. 

(QeoenJ namea aggregate tcssther attributes into such 
groups as are wanted for use; anameyforezamplei 
like "dvOiiai^* binda up into one whole a num- 
ber of aimpler ideas a eertain atate of iuteUeotual 
edtiTaiioD, aeertain eondition of moral feeling, and 
of the knowledge of art and aeienoe^Ae. Ifwehad 
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no auoh word as ''oiyilisationy* we should not only 
be oompelled to enumerate idl these every time we 
wanted the oomplez ide% but we ahould probably 
fail to remember tbemisinoe there would be nothbg 
to throw them iuto a group and rivet them to- 
gether. So also 18 it with other general namea; 
they, in fact, perform in the mind the same funoUoD 
. as Uie binding does to the books of a library ; with- 
out such, the mind would resemble a libraiy of booka^ 
all in separate leayeS| conftisedly mixed. 

L Names aro not absolutely indispensable 
for inference. 

We ean make some intei-encos without the use of hui- 
guage, namely, simple oaaea of direot inferenoe from 
partioular oaaea to another partioular ease, without 
passing through a general propoaition. If reaaoning 
oonaists in recognising one phenomenon as a mark 
of another, nothing oleariy ia a&iof«(t{y requisite^ 
except ««iii0t to perceive that two phenomens are 
conjoined, and an osaoeiaHM fow, by means of which 
one of these raiaea up the idea of the other. 

11. That our inferences without language, 
however, would be Tory limited and precarious 
may bo inferred when we remember that the 
direct use of names is to enable us to lay down 
and preserve general propositions; and that 
the uses of general propositions are : — 

1. The/ enable us to avail ourselTes of our past ezperi* 

ence^ by regularly registering it in asssrtions. 
8. As also of the odlleotiTe experience of mankind. 
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9L Th&j enable as to permanentlj reooid or register 
oniformitieB. 

4 They enable xm, moreoTer, to do this once for all 

IIL General names are not a mere contrir- 
anoe for economising language. 

Some have soppoeed that the neceeaity of general names 
eprings from the immense multitttde of indiTidual 
ol]jeoti^ prerenting ns having a separate name for 
eaoh of them of whioh we may wish to speak. This, 
if tme to some extent as regards the nse of general 
names in ordinary language, is not true of their 
logieal nse^ Even if we had a separate proper name 
fn eaoh individual thing, without general names we 
eould register neither the results of our oomparisons 
nor uniformities. 

BIfttroiisly speaking, we oould oany on logical ojtera- 
tions without any other general names than the 
abstraot name of attributes ; our propositions having 
thisfcnrm, ''A possesses suoh and such an attribute ;' 
cr thls-<« Attribute A is ooigoined with or re- 
sembles attribute &» 



OHAPTBR IV. 

PamoiPLBs OF Dwnnnoir. 

Tns dU^ requisites of a phtlasophical fan- 
guoffe (t*e^ a language perfectly suitable for 
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. tlie investigation and expression of genoml 
truths) are : — 

1. That every general name employed should have a 
meaning precisely determined and steadily fixed. 

8. That we should possess a name wherever one is 
needed ; and that this name should fulfil certain 
ends in the best manner. 

It is to the discussion of the first of these, or the Prin- 
ciples of Definition, that this chapter is limited. 

I. To attach a certain and definite meaning 
to every general name, is the same thing as 
to assign to every general concrete name a 
definite connotation; for if the name be ab- 
stract, its meaning is at once settled by the 
connotation of the corresponding concrate. 

• 

II. Concrete general names are very often 
used with indefinite connotation; and this 
arises in two ways :— 

1. Such words are used without oonnoting any distinct 
attribute at all, but merely a vague genenl resem- 
' blance to other things called by the same name. 
When ordinary people speak, for instance, of an 
action as ''just* 6r ** noble,* they imply no distinct 
quality of the act^ but merely that it resembles acts 
to which they have been accustomed to hear thoeo 
terms applied. 

a The connotation derived from aceuttaiMd prtdicahcm 
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ofleo aauaU in giTing a vague meaning to the 



When a general name stands as the subject of a 
propoaitioni predicates or attributes are affirmed of 
the objects it stands for. Now, if a name is fie- 
qnentlj emplojed as a subject, and a certain set of 
attributes are often predicated of it^ these attri* 
butes often beoome mixed up in a Tague way with 
the original meaning of the name. Just as from 
frequentlj hearing the ass called stubborn or foolish, 
we come to regard the name "ass" as connoting 
stubbornness or fcolishnesap 

III. The framing of a satisfactory definition 
cf a name in common use is not an arbitrary 
process; neither does it depend wholly upon 
such common usage, but also upon a knowledge 
of the properties of the things denoted 

For, in order to assign a connotation to a name, consist* 
cntlj with its continuing to denote certain objects^ 
we have to make our selection from amongst those 
attributes in which the objects agree. The process 
involyes two inquiries — In what do the objects 
agree? What attributes hsTc they in common? 
Andf baring settled this, the second is— Which of 
these common attributes will senre best to mark 
out the dass from all others, and ought therefore 
to be assigned as the connotation of the name ? 

lo answer to this second inquiry, we say, — those 
attribates ought to be selected which are, as for as 
poasible — 
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1. Blue marks of the greatest number of other important 

properties, 
a Sttoh as are familiarlj predicated of the objects. 
3. Such as have the greatest share in producing the 

general resemblance amongst the objects. 

IV. The transitive application of words. 

1. What is meant by it. 

When men meet with an object new to them, there is a 
atrong tenden<7 not to invent a new nanie, but to 
apply to the new object the name of some familiar 
object which seems to resemble the new one most 
Thus the word ^ oil * (s^mmii, oliva) originally meant 
olive oil exclusively, but as new objects were con- 
tinually being discovered bearing more or less re* 
semblance to olive oil, the name oil was by degrees 
<>jrtended to a very large number of bodies,— to sul- 
phuric acid, for example ; and even to solids, as 
)ialm oil Now a name, in this transitive way, may 
pass on from object to object, till at last the deno- 
tation becomes so wide that the various included 
objects have but little or anything in common. 

2. Han the loffician should deal with such eases. 

He should be careful not unadvisedly to discard sny of 
the connotation of the name, but should, if it be 
necessary, rather restrict its denotation, by dropping 
some of the objects to which it has been extended. 

3. Important law of mind in r^erenee to t/tess 
transitions. 

When the word has glassed naturally and easily from one 
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•hade of meuKing to another, the asaooiation between 
the diffeient meaninga maj beoome Tirtuallj ihdia- 
•olaUe, and the Tariooa tranaitive meaninga will 
eoaleeee into one oomplez oonoeption ; the meaninga 
will blend together in the mind, and the real tnui- 
•ition beoomee an i49parent generalisation. 

V. It is an important fact that there is a 
constant tendency in names to lose portions 
of their connotation, from habitual inatten- 
tion to the total of ideas conveyed by the 
name; and this is especially likely to occur 
when the connotation is left rague and un* 
settled. 



OHAPTBB V. 

HiBTORT OF YaRIATIONS IN MxAKINOS OF TbRMS. 

L Accidental connotation; collateral asso« 
ciations afiecting words. 

The Snoofporation into the meaning of a word of aome 
onwunatanoe originally aooidental ia a frequent 
«a«ae of Tariation in meaning ; and aooh aoeidental 
oonnoftation maj not onfy be inoorporated into the 
word, bat maj in the end more or leaa oompletelj 
anperaede the original meaning; 

A oaflM whioh ia in •vei7 onVa mouth derirea ita con- 
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notation from the oiroiimataneea whioh are habitu- 
allj brought to mind when it ia pronounced ; but if 
any circumatanoea happen to be ao frequently aaao- 
dated with theae aa to be oonatanUy auggeated when 
the name ia uaed, they may beoome aa much part of 
the meaning of the name aa those originally brought 
to mind by it Thus, pagan originally meant 
^ dweller in a Tillage ; * but aince auch peraona were 
uaually behind the age^ ignorant and heatheniah, 
theae aooidental oiroumatanoea gradually beoame in- 
corporated with the meaning of the namoi and at 
length formed ita ezcluaive meaning. 

This continual incorporation of meauings origin* 
ally accidental is the reason why — 

(1.) There are ao few exact aynonyma in a language ; and 

(S.) Why the dioUonary meaning of a word ia often ao 
imperfect an eiponent of ita real meaning. 

IL Transitive change in meaning of words 
has been already noticed. (P. 217.) 

III. Alterations in the meaning of a term 
must evidently consist either in one of these 
two things, or of both together :— 

1. Loaa of aome part of connotation (Generaliaation). 

S. Taking on of freah oonnotation (Speoialiaation). 

That ia, a word muat either come to mean more or to 
mean leaa, or to mean more in one direction while 
meaning leaa in another. Of ooune aa oonnotation 
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is Incroaicd, denotation la diminiahed, and net 

h Oeneralisation. 

May happen : — 

(a) Fnm dropping a pari of connotation from mero 

ignonuice of the omitted portion, 
(k) Tlio faot that the numher of known objeota multi- 

plies faster than namea for them gives rise to a 

tenden<7 to give to a new object the name of an 

old ; and thus the name, extending its denotation, 

lessens its connotation. 
la most likely to oocar to the greatest extent in words 

eipressiTe of the complicated pbenomena of mind 

and society. 

2. SpeeialtsatiofL 

May happen : — 

(a) Words originally expressing a general character bo- 
ooming limited to some particular object 

Thna Arsenicnm meant originally any strongly 
irritant snbstance, but afterwards became limited 
to the substance now known by that name. 

^0 fn^ the habit which persons, whose attention ia 

frequently directed to certain species of a genns^ 

have of giving the name of the genua to that apecies. 

Thusyto a aportaman ** bird* means a ** partridge ^ 

or ''grouse.'' 

(a) An idea sometimes. becomes incorporated into the 
meaning of a word from mere chance conjunction. 
(Bee Accidental Connotation.) 

(dL) From the common prsotice of using general terms 
where more specific words might be mnykj^d i 
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thus the wider term gradually geU a specific con* 
notation. 

A practice has a tendency to grow up in a polite 
society of designating objects by the most general 
words which will suffice to point them out ; and 
thus such words often pick up additional meanings. 
The additional connotation which a word aooneat and 
most readily takea up ia that of agreeableuess or 
disagreeableness in some of its forms ; that a thing 
is good or bad, deairable or the reverse, and ao on. 



CHAPTER VL 
Terxinoloot and Noxsnoiatubs. 

Havino in Chapter IV. discussed the/r«( of the two main 
requisites of a philosophical language, we now in this chapter 
proceed to the conaideration of the iewnd of these, namel j :— 

I. That we should possesa a name whererer 
one is needed (t.e., there should be a name for 
everything about which we have often to 
speak). 

[For the subordinate clause — ''this name 
should fulfil certain ends in the best manner," 
Chap. VIL, p. 208.] 



This second requisite involves three sub-re- 
quisites : — 

L An accurate detcriptiTe Terminolcgj. 
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«. A nwne for eMh imporUot nsolt of Soientifio Ab. 
•tnotuni, 

a. A KomeDoktim, or Sjstem of Names of Eindai 
1. An aeeurate descriptive Terminology. 

A Terminology iB a System of Terma or Names ; and by 
a name being "accurately descripUre* is meant 
ttus-that it sbould be capable of oonreying an 
•xaot notion of the phenomenon to another person, 
•s do the words « hunger," « Waokness,«&a,in com! 
monspeeoh. 

StricUy speaking, a name for eveiy rariety of simple or 
slementaiy feeUng would be sufficient ; but it con- 
dooes much boUi to breWtyand deamess to have 
•epjiiata names for oft-recmnng combinaUona of 
feelmgs. 

When a name is appropriated to a proviously unnamed 
phenomenon, the new nams ought to be associated ' 
immediately with the phenomenon or feeling to 
whkbit has been assigned, so as to recall it with- 
out delay or trouble. 

2. A name for ewry important reeuU of Ahebrao- 
tum,—i.e., a name for every important common 
property, or aggregate of common properties, which 
we detect by comparison of the facts. 

There are three advantages connected with the 
appropriation of a single definite name to the ab- 
stracted quality: — 

(a.) Ito use saves time, space, and droumlocutioo. 
W IMvmotM pwspicuily by enabUng us to iwison 
wtth or about the conception of a ighoU, without 
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being confused by thinking unnecessarily of its 
parts ; just as mathematioians substitute a single 
symbol for a complex expression, 
(tf.) A name fixes our attention upon a phenomenon and 
causes it to be rememben)d 

3. Theremustbeanamefor every Real Kind^— 
in other wordsy a Nomenclature. 

A Nomenclature may be defined as— A collection of the 
names of all the Real Kinds with which any branch 
of knowledge is conversant ; or more strictly, Of 
all the lowest Kinds or Infimse Species. 

Such is exemplified in Botany, Zoology, and Chemistry: 
Viola Odorata, Felts leo, Firrio oxide, are examples 
from Systems of Nomenclature. 

There ie a pecuUarUy in the connotation of Ndmee vj/iich 
form part of a JVbiiwncZa/tt«^— namely, that besides 
their ordinary connoUtion, as concrete general 
names, they have a special one; besides oonnotiug 
certain attributes, they also connote tliat those 
attributes are distinctive of a Real Kind. Adefini- 
tion can only express the former; and hence an 
appearance that the signification of such terms can- 
not be completely conveyed by a definition. 

II. .4 third and evbordinate aphorism re- 
specting a phUosophioai language may be laid 
down thus :— * 

Whenever the reasoning can be carried on mechanically, 
without risk of error, the language should be nn-' 
dered as mechanical as possible ; but if not, eveiy 
precaution should be taken against such a mode of 
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using it Id oonnaotioQ with this ws prooeed to 
notice s f«w points rMpsotbg— 

III. Mechanical use of langunge. 

1. What is meant 6y it. 

Ths oomplete or extreme cms is when language is naed 
without an/ oonsoiousness of meaning, and with 
only the oonscioosnees of using oertain Tisible or 
aadiUo signs in emiformit/ with taohnioal rules 
profioasljr hdd down, 

2. Wien applicable and not. 

(a,) Meehanioal use of language can never be permitted 
or be useful in our Induottre operaUons. 

(k) And in our Deductive onljr when our reasonings are 
independent of an/ propert/ peauUat to the things 
with which we are ooncemed,^i«^ onl/ when we 
are concerned with properties which are properties 
of all things whatever. 

(ft) Therelore^ practical!/ speakin^^ its use is limited to 
our reasonings about Nwmb0r. 

{(L) In all other adencesi then, except Number, we must 
endeavour as much as possible to prweni ourselves 
from using language meohanicall/ ; and this end is 
' accomplished (1.) b/ throwing as much meaning as 
possible mto wcrds ; and (%) b/ frequent^ calling 
np the ideas involved in their meanings^ 
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CHAPTER VIL 

Classification as subsidiabt to Imduction, 

Thebb are two kinds of Classification (see also 
p. 37) :— 

1. That form which is inseparable from the use of gene* 
nl names. As has been alreacl/ remarked, ever/ 
name which connotes an attribute^ incidental!/ 
divides all things into two classes,— -those whicli 
possess, and those which do not possess, the attri* 
bute in question. Such a dassifioation includes not 
onl/ all tilings which are known or wuich exist^ but 
all which ma/ be imagined or hereafter be die* 
covered. 

8. In the other kind of classification, with which alone 
we are here concerned, the arrangement or distribu- 
tion of things is not a mere incidental consequence, 
but the end and aim of the process ; the naming 
being secondar/ to and in conformit/ with the 
dassifioation. Such are the classifications of Bo- 
tan/, Zoology f &0. 

The principles of Scientific Classification bave 
reference to a twofold object : — 

L The arrangement of the objects of its stud/ into 
I^atiural Onmptf with the object of facilitating our 
inductive inquiries generall/. 

SL The arrangement of Jfaturot Qnmpi into a Natural 
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Strim^ with the objeet of fadUtating 
indnetiTe inqniij. 



•pedal 



II ff lilt not be supposed thai the amogemenl into a 
Katual Series is merel/ a further stage of the 
aiTsngement Into Ifatural Groups ; the two axe die* 
tinel both in their principle and their objeet It is 
with the arrangement into Natural Qroups that we 
are eoncemed in tlie present chapter; the '^Classi- 
fteation bj Series* is diseuseed in Chapter VIIL 

L ** Natural Groups *' are classes of such a 
kind that the things included therein resemble 
each other most in the general aggregate of 
their properties. Such groups of individuals^ 
species, or genera^ as would be spontaneously 
£ramed hy any one acquainted with the whole 
of the properties of the things, but not specially 
interested in any. 

The o^jici of a elassiiication into such groups is the best 
poeBible ordering of our ideas in reference to the 
tbingSi or to make us think of those objects together 
which hsTe the greatest number of important com- 
mon properties. 

Its gmmil prM&m is, to proride thai the things be 
thought of in such groups, and those groups in such 
aa order, as will best conduce to the ascertainment 
and remembianee of their lawa 

IL General Principles. which should govern 
the fonnation .of a natural dassification. 
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All Real Kinds are NatursI Groups ; and a Natural 
dasBifioation must iuoorporate into itself all dis- 
tinctions of Real Kind in the objects with which it 
is concerned. 

The Infima Species— the lowest classes,— dn a Natunl 
ClassificatioD, will (ahnost iuTariably) be the logical 
infima species,— that is, the lowest Real Kinds. 

The next step is to class these into higher groups. Cer- 
tain species are, in the first instance^ suggested to 
us bj a feeling of general resemblance («.«.» b/ typo) 
as being allied ; we then determine vikal duxraoters 
these resembling species have in common, and hy 
means of some of these we constitute ouryeniM; 
and so on with the still higher groups. It is not, 
however, absolutely essential that aU the oharaoters 
assigned to the higher groups should be found in 
every lower group contained therem ; it is sufficient 
if any lower group contains enough of them to cause 
it to resemble the members of that higher group 
more than of any other. 

Upon what principle ought we thus to select ehc^ 
racters for forming our groups f 

We must select such characters as will constitute our 
groups, so that the members thereof shall possess 
the grtaUti nmmhir and the nu>U imparUnU of their 
properties in common. 

To this end one or both of the following requi- 
sites must be fulfilled ; and in proportion as they 
are fulfilled is the excellence of the classification : 

(1.) The selected charaoten must themselves be impor 
tant properties. 
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(I.) The/ most be marioi of other propertiei^ irainer.>na 
•nd ImporUni. 

llMofoiOy if we eta, we shoold select as our distinctive 
ehanoten the camm of man/ other properties, 
beoanse— (1.) the/ are themseWes important, 
and (1) are the surest of marks. Again, propetiiM 
mpam tdUdk ik$ gnund atped dspendi should, caL 
fmt^ be seleoted; thifl» howerer, is not a mm ^ 



of Natural Groups 



nL How the names 
•hoold be constructed. 



The names should conre/y bj their mode of oonstruotion, 
as miibh informstion ss possible ; the/ should have 
the greatest amount of independent signifloanoe 
whioh the ease admits of. 



There are two ways of giving a name this sort 
of significance : — 

(!>,) B/ making the name indicate, b/ its mode of f orma- 
• tkm, the Teiy properties it is designed to conve/ ; 
■nob as are sure marks (as chemical composition is) 
of sU other properties. Chemical names are ex- 
amples, ss ^'protoxide of iron.* This^ howeter, is 
seldom practicable. 

(L) B/ making the name express the natural affinities of 
the groupw This Is aooomplished bjr inoorporating 
tha pmiimate generio name with the specific^ as 
'Felisleoii* Bren a temsi/ nomenclature, b/ in- 
. oorpcfsliDg the next higher g;enerio name^ has been 
«ssd. aa «Bhombohedral Lime Haloide.* 
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TV. WhewelPs theory that Natural Groups 
are constituted by type^ not by Definition. 

(The meaning of tkii ii limplj that objaott ara aggregated into 
Natural Oronpa on the batia of mere general reeembtawse 
(•ee p. 32), that la, what Whewell calla by referenoe to a 
type, and not hf roaemblanoe in apecifie aaaignaWe par- 
Ucalara whioh can be expreaaed in a definition.) 

A " type * is an eminent example of any class, m;, an 
example whioh presents the characteristics of the 
class most conspicaouslj and completely. Natural 
classes, according to Whewell, are formed by being 
gathered round these types ; and a class really con- 
sists of the type, and aU objects which bear a certain 
amount of general resemblance to the type. 

AtilFs criticUm : — 

• Natural groups are determined by characters (t.^, 
by Definition, which enumerates those characters), 
not by Type or mere general Resemblance ; but 
there is this amount of truth in Wheweirs 
view :— 

L It is not, as already said, neceasaiy for ereiy member 
of a natural group to possess all the characters laid 
down ss those of the group ; and so far the defini- 
tion may be said to faU in determining the group. 
In faot^ natural classes might be defined in this way 
— ^those things which either possess such and su<^ 
characters (those enumerated in the definition), or 
resemble those things which do possess them more 
nearly than they resemble anything else. 

a Our general conception of the group u a type, to 
which we usually in the first instance refer as a 
ready means of $ugge»Hng to what group sny girea 
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todiTidoil or spades will most probsblj belong ; but 
a ddmmmation of the question must slwajs rest 
upon aiefomoe to the ohsrsotem Isid down in the 
definition of the group. Nstuiml grouping msjr, 
then, be ssid to be wff(/uied b/ tjpe («L^ b/ mere 
general resemblanee), but drterm/imd hj definition 
(in, by possessing qpeoifie ehaiaoters or properties). 



CHAPTER VIIL 
Classification bt Sebibs. 

IVAOCUOB as Zoologj presents the best ezampleof Claasifioa- 
taon bj Series^ it ma/ be taken as the speoial eiample, and 
tlM plienomenon ''Animal life* ss the phenomenon we are 
a upp ossd to wish to stud/. 

. L The subject generally. 

Ths object of dassifioation into Natural Groups is, as 
ahead/ stated, to make us think of those objects 
together which hsTe the greatest number of im- 
portant oommon properties^ and which, therefore, 
we hare oftenest ooossion, in the course of our /n- 
imeUomi gmmaUjff tot taking into joint considera- 
tion. 

Bat when oar olgect is to fboilitate the inquir/ into 
SMMjNWfisiifarpiUiiONMfiois more is required The 
classification most then bring the objects together 
in soeh a manner that the simoUaneoos contempla* 
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tion of them will throw most light upon that par- 
ticular subject We must arrange the Tarious groups 
itUo a Serisi, following one another according to the 
degrees or perfection in which the/ seTcrall/ exhibit 
the phenomenon. The phenomenon itself, there- 
fore, must form the guiding principle of such an 
arrangement. 
It is evident that this serial classification, according to 
the degrees of the phenomenon of which the laws 
are to be inTestigated, puts the instances into the 
Older required b/ the Method of Concomitant Vari- 
ations, which, as alread/ pointed out, is often the 
onl/ ayailable method in the case of phenomena 
which we hare bot limited means of artificiall/ 
separatingi 



II. The requisites of a classification of this 
kind are : — 

I. To bring into one grand class all kinds of things 
which exhibit the phenomenon, in whatcTer Tariet/ 
of form OL' degree. 

fi. TV) arrange these kinds into a Series, according to the 
degree in which the/ exhibit it; beginning with 
those which exhibit it in the greatest intensit/ and 
perfectioD, and terminating with those which exhibit 
least of it. 

Thus the phenomenon being, as supposed, '^Ani- 
mal life,** the first step, after forming a distinct 
conoeption of the phenomenon itself, is to erect 
into one great class— that of ** animals "—all the 
known kinds of objects in which that phenomenon 
presents itself. We must, in the next places arrange 
the various kinds in a seriesL those which exhibit 
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•ninud pheDomena In the highest degree, as man, al 
the iofs and gradoall/ decreasing as we go down. 

It ma/ hi^ypen that the arrangement required 
for the speoial porpose ooinol Jes with that reqoiired 
for general pnrposes $ this will naturall/ happen 
when the apecial phenomenon we are stadjring is so 
important as to detenuiuo the main of the pr<H 
parties geneiall/. 

IIL The assumption of a Type Species is 
indispensable in inquiries of this kind. 

Bj aiype Spedes is meant that one amongst the differ- 
ent kinds whioh exhibits the property we are stud/- 
ing in the highest and most oharaoierisUo degree. 

This assumption of a type is necessary, because :^ 

L We must study the phenomenon in its highest mani- 
festations^ in order to qualify ourselres for tracing 
it through its less obvious forms — ^for recognising 
the identity of the phenomenon under all its varia* 



a STsiy phenomenon is best studied, eat par.f where it 
exists in the greatest intensity; it is then that 
efieots^ whidh depend either upon it or upon the 
with it» will exist in the greatest 



X The phenomenoPf in its higher degrees^ may be at- 
tended by effeots or collateral ciroumstanoes which, 
in the smaller degrees, do not occur at alL 

lY. How the internal distribution of a series 
may most properly take place, — in what man*. 
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ner it should be divided into orders, families, 
and genera. 

L The main principle of division, of course^ must be 
natural ; the classes formed must be natural groupe. 

a But the principle of natural grouping must be applied 
in subordination to the principle of a natural series, 
this series baring its arrangement determined by 
the Tariations in the particulai* phenomenon ; break- 
ing it into primary diyisions, if possible, at the 
exact points where Tariations in the intensity of that 
phenomenon begins to be attended with conspicuous 
change in the general properties of the objects. 

3b In like manner each primary dimion should be so 
subdivided that any one portion shall stand higher 
tiian the next below in respect of the special pro- 
ix;rty, or set of pro^ierties, we are studyingi 

v. Finally, though the kingdoms of oi^an* 
ised nature afford, as yet, the only complete 
example of scientific classification, and the 
animal kingdom the only complete example of 
classification by series, yet the same principles 
are applicable in all cases where mankind are 
called upon to bring the various parts of any 
extensive subject into mental co-ordination. 
The proper arrangement, for instance, of a' 
code of laws must depend upon similar oon« 
ditiona. 
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FALLACIES. 



L Fallacies in geneixU. 

A FaUaqf is an aipuneat in whioh inooiioliuiTe or ap. 
parent evidenoe ia made the baaia of a belief ; and a 
oatalogne of the Tarietiea of apparent evidenoe (l§^ 
•Tidenoe whioh, ^ile aeeming to be real andoon- 
cinai?^ is not ao) ia an ennmeration of f allaoiea. 

IL We do not indude amongst Fallacies — 

h Mere blunders— enoT% ariaing from a casual 
1 pse, like a mistake in working an arithmetical 
simi while the general mode of procedore is correct 

2. Moral sources o/errorj wkick are: — 

(c) IndiiTerenee. 

(&} Bias^the moat common being biaa by oor wiahei^ 

hot fwy freqnent^ also bj oar feara 
The mocal eaoaea of en«w in teaaoniog; thoogh moat 
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powerful, are yet indirect; they are bat rmnou 
oaaaesi and can only act throagh the inielleotual 
oaoaea ; and to goard againat theae laat ia to gaard 
againat ereiy other aouroe of error. 

III. Classification of Fallacies (see first pago 
of table). 

The five great classes into which Fallacies are 
divided are : — 

1. Falladea of Simple Inspection. 

a. M Obaerration. 

8. M GeneraliaatioD. 

4. ^ Ratiocination (Sylloc^tio). 

6. M Oonfoaion. 

The propoeitiona whioh are not evidence of a parttcolar 
oonduaiou are of coarae innamerable» and no ohuai- 
fication can be baaed upon that merely negatire 
property ; but we may base it upon the poaitive 
property of appearing to hi emd&net; and we may 
arrange fallacies either (1.) according to what makea 
the evidence appear to be evidence, not being ao (aa 
the fact of ita not being distinctly understood), or 
(2.) according to the particular kind of ertdence it 
aimulates (Inductive or Deductive). Mr Mill's 
dassifioation ia based on these principles jointly. 

Aa it ia aeldom that inauffllcient evidence, when oleariy 
understood and unambiguously expressed, would 
not be seen to be fallaoioua, more or leaa of the 
element of Oonfuaion enters into moat finQaciea; 
but the olaaa ^Fallaoiea of Oonfoaion* ia roaoi'ved 
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for those in which Ooofoaion is the ohief, if not the 
eole^ OMiee of the error. 

Mr Hiirs classification may be briefly sketched 
out thus : — 

JM; ivfaere the eoudusion is aasamed without there 
being say eridenoe to support ity^where it is be- 
lieTed ss a " self-evideut axiom,"— ^'Fsllsdes of 
Simple Inspeotion,* «* dpnari Fallsciei^* or ** Natund 
Pkrcjudices ;* and Second^ where there is some oTi- 
deiMBe— '* FalhMnes of Infereuoe." This last is sub- 
divided sooording as (1.) the eridenoe is not dis- 
tinotl/ understood (vs., not clearly seen to be what 
it really isX which gives us the '* Fallooies of Con- 
fusion ;* sad (1) ss the evidenoe is distinctly under- 
stood. This kst is again subdivided sooording as 
the eridence oonsists of (a.) particular facts (Induo- 
tiveX or (&) general propositions (Deductive) ; sad 
esoh of these is again subdirided sooording as (1.) 
the evidence is false, or (S.) is true, but inconclu- 
sive. 

It must not be supposed that any given fallacy ciin 
always be rBfened absolutely to one or other of the 
great elasses. Except Fallacies of Confusion, hardly 
any fislbM^ can be assigned to its proper plsoe till it 
hss bsen ezpfessed at full length ; and the mode of 
doing this is often a matter of choice. All that we 
esn generally say, theny in any particular case^ is, 
thai ^ the intermediate steps in the srgument be 
filled up in sooh sad sooli a wsy, the fallacy will fail 
failosiieha< 
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l— Fallaoies of Simple Inspeotioiu 

The following ore examples of. some priDoipal 
forms ^— 

(a.) That tbe Inoonoeivablo is falMi 

(I.) That ererytbing whioh oao be ooDoeiTed in the mind 
must hare a oonesponding real ezistenoe in fact 
(R§aUtm an eiaggeratad form of this FaUao/.) 

(0;} The dootrine of the ^ Suffioient Beaaon," that a thing 
mnat be so and ao, because we knoir of no rvason 
why it should be otherwise. 

(iL) That the distinotions in natore must oorrespond to 
distinctions in language. (Common error with 
Greek philosonheni) 

(a.) That a phenomenon can hare bat one cause. (An 
cmr which Titiatod Bacon's Frindiiles of Indnotive 
Inqniry.) 



(JQ That there must be a resemblance betireen a pbeno- 
tend its conditions. 
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Fallacies 

of 

Observation. 



U— Fallacies of Observation. 

Here the error lies in overlooking or in mistaking 
something (i«., in collecting our data), and therefore 
we have either : — 

^ (a.) Fallaciiio/Nwi-Obter' f Of Instances. 
vcUian. ^OfEssential 

(overlooking) ( Circumstances. 

(6.) FaUaeUi of iyra{-(>6s0roa(to9i—mistaking 
(seeing wrong) inference for percep- 
tion — ^believing that 
we have an imme- 
diate knowledge of 
something which we 
really infer. 

Non-OUervation or mgUei of inttaneei may occur either 
(a.) From th$ dreumttanes that 901M of the witanceg 
ors naturally inor* impnidvi ihan o<W«,— ai«, for in- 
atanoe, positive against negative instances. We are 
very apt to notice instances in whioh a phenomenon 
occurs, without regarding the equally important in- 
stances in which it does not occur. (&) From pr^ 
conceived opinion^ — ^the most fertile source of error 
of this kind. That which in all ages has made men 
unobservant of the pkinest &cts, is their being con- 
tradictory to first appearances or any received beliet 
Thus, for centuries it was universally held that a 
body, ten times as heavy as another, fell to the ground 
ten times as fast ; that the magnet exerted an irre- 
sistible force, and so on. 
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m— PallaoieB of Oeneralisation. 

Here we have rigbtly obtained the obtainable 
evidence bearing on the conclusion ; bat we have 
wrongly concluded from it The error lies in making 
the Inference, not in collecting the data. 

This class of Fallacies — the error of drawing con- 
clusions from insufficient evidence — is the most ex- 
tensive of all, as might indeed be anticipated. It 
is only possible, therefore, to indicate some of the 
principal sub-classes : — 

f(a) GeDenlioaiions which cannot in the nsture of the oaao 
be eeUblished, where we have no real data or 
evidenoe to argue from,— aa, for example, infwrenoea 
as to what may go on in remote parts of the oniverae. 
^} All propoeitioDa whioh aaaert impossibility (univennl 
negative propoaitiona), except those whioh aaaert 
mathematical trutha or the impoeaibility of exoep- 
tiooa to the universal law of causatioD. 
(e.) All geueralisatioDS which profess to resolve radically 

diffiirent phenomena into the same. 
((L) The fallaoy involved in placing mere empirical laws 
(and those often of the lowest kind) on the same 
footing of generality aa true casual lawa. A»— 
(1.) Empirical laws generalised from mere nega- 
tions. (•Whatfcof nothappened,neveri«tt.") 
(1) Empirical laws arrived at merely by the 
** induction by simple enumeration." 
(i.) GtneralisationB wWch improperiy infer causation. 

(Fattaeia non cau9a pro eauii.) 

{/.) Argumenta fhHn &lse analogy. {FaOacia wm ialU 

i proUUL) 

AfM mmMm beHrMa -lad. kj MM* mfmmMmr ^''^^^ 

mMUlMrte MM IbcmrvvMolad* tbul a lav It tra* tlaply 

to»« .tm ■€• with aa taMlMMt !• in. c«it«iy 5 tht WUf to tlw 

«ilh« •* Mm TmM ThHMfMMttoM" «C MUl. 
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Fallacies of 
Ratiooination. 



IV.— Fallacies of Ratiooination. 

/ 1. Fallacies of InmediaU Infirmet (aa in 
the Conversion, Oppoaition, ^uipol- 
lency of Propoaitiona). 

Sjllogistic Fallacies ( - the ^Logical 
FaUaciei** of Whately). Undiatri- 
buted middle, iUicit proceaa of migor 
and minor, and ao on. 

** Changing the ( Sseundum fuitL 
PremiBsea " ( Ptr aecidem. 

The meaning of the phraae, << Changing the Premiasea,* 
applied by Mill to a certain daaa of the Fallacies of 
Ratiocination, ia this :— A premiss in a syllogism is 
regarded as being the conclusion of some previous act 
of inference. Now, if the proposition, of laid down 
for aprtmiitf is really diatinct from that which was 
proved, an error may easily arise in making a deduc- 
tion from it,— a ^nge ia made in passing from the 
proposition €u a eonduiion to the proposition of a 
pritnui, ThtFaUacia a dicU>9€(mndum quid ad dic- 
tum iimpliciUr (briefly designated *" tecundwn qvid "), 
and the Failaeia accidmtii are important forma of 
this sub-class of Fallaciea ; in both oaaea the error 
liea in laying down a m^jor premiss too absolutely or 
generally,— more generally, in fact, than the evidence 
which supports it will warrant Thus, if we say, «* AU 
msn hav a right to (Uir pergonal Wnrty^ it ia clear 
that, generally speaking, we ahould really mean to 
limit it in some such way aa thia,— ** All men, who 
are of aound mind, and who are not guilty of criminal 
conduct, have a right to their personal liberty.* Thi 
evidence for the propoaition only proves this more 
limited form ; and if we use it aa a premiss without 
these tacit limitations^ we may be guilty of n fa Uo^. 
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v.— FallaoleB <rf Confosion. 

'nere tbe mistake Ues, not bo mnch in over- 
eslLitinit the probative force of known evidence, 
iT^^^h^L of a distinct and definite con- 
Ition of what that evidence really is, or what 
oondnsion U reqnbred to be proved. 

/F. ijuivocaiionu. 
F, ampkOolim. 
F. Jigwrm didionis. ^ 



1. Amhigaotts la«^ 
goAgoCthe'^aanur 
logioa*of 
Whatel/). 



F, compoiiUonu. 
" di/vitionit. 



\f. dioiiim 

I F. jrfWTMW 

y tionvim. 



FaDaoiMef 



%.P$ii»ioFrimripii 



1 Afgningin* 
oirole. 



4 Igtusraih 



' The employment of » pro- 
position to prove thftt 
upon which it is itself 
reaU/ dependent for 
proof* 

Proving two propositions 
redprocaUx from one 
another, or more than 
two in areoiproosl msn- 



t Proving part of a oondu- 
•iotu 
Piovingaoondasion vague 
from the use of complex 
end general terms. 
Fallaoj of shifting ground. 
Fallacy of objections. 
Fallacy of special appeula 
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The Fallaoy, ** /^norotio eZmcAt,"— ignoring theelenehus 
*-is the proving of a proposition reeembling more or 
less the conclusion required, but not really identical 
with it,— a o«ry common form of Fallacy. The 
elenchus being the contradictory of the assertion 
of the supposed opponent. 



L — Fallacies or Simple Insfbotiok. 

Here a proposition is either admitted as 
true upon a ** simple inspection '^ of it, as a 
self-evident truth, without any extraneous 
evidence, or, perhaps, more commoply the case 
is that d priori considerations only create a 
presumption in favour of a proposition, so that 
it is accepted, not absolutely v^ithout evidencOi 
but upon evidence v^hich would be seen to be 
insufficient if the presumption did not exisL 

Amongst the manj forms in which such errors 
may be presented, are : — 

1. T/uU the reality of a thing witt/ottow the idea 
of it; that the idea is either aproynostie, or 
even a cause of the thing thought of. 

This is extensively exemplified in many popular supersti* 
tioDs : the Bomans, for instance, would not mention 
unlucky wordii^ as ** death.** 
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S. TJ^ a wonderful or precious thing must haoe 
wonderjul properties^ 

GoU ngarded as the uniroml medioiiMi, 

5. Things fee cannot help thinking of together 

TbM| it is often argued that B must aooompauy A in 
. iaet» beoanae B ia inTolTed in the idea of A. Thia 
aigament ia at moat an appeal to the authority of 
oar predeoeaaora. The doctrine thai whatever the 
Idea containa muat have ita equlTalent in the thing, 
perradea the philosophy of Desoartea, Leibnits, aiid 
Spinoaa, and the modem German metophgraicianfr 

4. The ineonceivable is false. 
Thia baa been alreadj examined. 

6. Thai everythmg which can be conceived in the 

nUnd must home a real existence in/act. 

Baaliam mm an exaggerated form of thia fallaqr,— argu- 
ipg;beoauae a general idea of '^man'can eziatin 
the.mindi there must be something really existing 
ooReaponding to that idea^ just aa when we thinlc 
of any partacdar man there is a real oorreaponding 
exiatenoeu 

A. The principle of the sujlcienilteason. 

Thai iSy a phanomenon muat follow a oertain law, be- 
oaoae we eaa see no reason for its deviating from 
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begin to move, fc^Hmuse if it did; It must move in 
^e partioukr direotion, «id ,.:'can see JTZ^ 
why It riiould move in one diwotion rather^ 
another .% it wm not move at all But the Ikotol 

0^ beingable to as. no reason, is not alway. a proof 
that oo mob naaonezttti^ 

7. TAat the difereneet in Nature wrrnpond to 
OUT received dUHnetioM in name* andclaeti- 
Jicttttone. 

the 'Greek pJuloaophen, who inwgined thrt by « 
MMlTaia of word* thtj oonld ducoTor &oto. 

6. That a phenomenon can only have one came, 
Tliia WM tbo oiTor whioh muled Bmnw. 

». That the cause or eondUione of a phenomenon 
^>^ reeembU that phenomenon. '''***'*^ 

lT>i» dojM wmetime. happen,-motion ma/ pnrf«ce 
motion,— but Tory oommonly no Maemblanoe wh«U 
oTer oui be tnoed between an effect and ita oauae. 



n — ^Pallaoibs of Obsbryation. 

The term "observation** is here equivalent 
to the ascertainment ofifut fturta wotm. whiek an 
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whether by direct experience or by inference 
fixnn something else. 

▲ MUoj of obfierration, then, may be either negaUv$ or 
• poiUiive; negatife or non-obeenration when all the 
error oonBists in overlooking something whioh might 
have been known, and whioh, if known, would make 
a difference in oar oondosion ; positive, mal-obeer- 
vation, when something is not Hmply ufnem, hu 
99mwnmgfy; when a faot or phenomenon, instead 
of being taken for what it realljr is, is mistaken for 
J something else. And, as we have previously ob- 

served, the muu cannot properlj be ssid to be cap- 
able of error, but onlj itrfereneei from sensations^ this 
kind of fallacy can onlj happen when something 
which has really been erroneously inferred is sup- 
posed to have been actually obeerved 

Ab regards no9Hfb9irvatum, we may overlook either (l«) 
Inslanoes, or (S.) Enential oiroumstances in those 
instances (see table). It may be added that neglect 
of i nstances does not jmt m and necessarily vitiate 
the oondosion, unless we at the same time neglect 
to eliminate chance, which error would come under 
the next bead,— Fallacies of GenenOisation. 



IIL — FaLLAOOS of OlMlBAUSATIOV. 

In addition to what is giren in the table, we 
may notice the following points : — 

GeneraUsatioiu wkieA pro/eu to resoke ra^ 
ijirmi phmommn into the ocam. 
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Whenever our consciousness recognises between two of 
its states a radical ditiinetum; whenever we feel 
that no mere adding on of the one phenomenon to 
itself would produce the other (as it would if the 
diiferenoe were only in degree), the two states must 
be the result of the operation of radically different 
laws, and any attempt to resolve the one into the 
other must be futile. (See also Book IIL, chap, 
xiv.) 

Undue extension of Empirxeal Lam. 

As examples of the kinds of Empirical Laws 
which are often unduly extended, we haye-» 

(!•) Empirical Laws generalised from mere negations— 
their formula beiug ** whatever has never happened, 
never wiU ; ** as '' negroes have never been so highly 
civilised as whites^ therefore they never will,* and 
such like. 

(a) Empirical Laws, though based on positive data, yet 
only established by an Induction per mvu$iuraiioiMm 
iimpUum^ stand one degree higher in the scale, but 
still ought only to be extended to acyaoent i 



GeneraUsatione tMeh improperly infer eauea* 
tion — 

The most common is the fallacy known as ** the ^^ hoc ' 
ergo propter hoc^ aiguing that B is caused by A9 be- 
cause B follows A. 

Arguments based on/alse analogy-^^ 

For the conditions which determine the probative force 
of an analogical ai^ment^ see Book IIL, chap. zi. 
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Th# m^ fertile wnm of fdlao« of generalisaiion » 
M ^lai0yUatUm,^hniil^ together under a oom. 
nwo ninie ihiiig* wWoh hare no oommon properties. 

or ftt lei«t no peonlitf common properties 



IV.— Pallaoim ot Eatiooihatioh (we table). 

FBy Immediate Inference ia meant the direct 
deduction of one Proposition from another or 
others, without the intervention of a middle 
term. The following are some of the common 
forma of this kmd of Inference (they would 
oome under MilVs class of -Inferences mi- 
properly so called")- 

1. Immediale Inferences by canversiink^ 

All men are mortal s 
.^ Some mortal bein^i are m«i. 

8* -By cppositum^' 

it la tme that all men are mortal ; 
.iw tt it ftl»e that aome men are not mortal 

J^ By added deienmnanis— 

Anegrolaalellow-oieativret 
^ T^^^der a negro i. to murder a feUow^area- 
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4. By fusion ofjtidgments — 



A negro ia a fellow-creature ; 
Honesty desenrea reward ; 
•\ A negro who is honest ia a fellow-creature deserving 
of reward. 

It is evident that a fallaoj nu^ lurk in processes of 
this kind.] 

SyUoghtic fallacies include all which offend 
against the laws of Syllogism. 



Y. — Fallaoiks of Confusion. 



Fallacies of ambiguous language — 

Here the premisses are vtrbaUy sufficient to prove the 
condusiony hut not really ; they are the same as the 
«< semi-logical * of Whately. 

Petitio Principii-^ 

The employment of a proposition to prove that upon 
which it is itself really dependent for proof, hy no 
means implies that degree of inattention or imbe- 
cility which might seem at first sight involved in 
such an error. We must remember that even philo- 
sophers hold many opinions without exactly re- 
membering how they came by them, or upon what 
evidence they were based ; and in such a case they 
may easily be betrayed into deducing from them the 
very propoaiiions which are alone o^iable of serving 
aa premiasea for their proofl 
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Arguing in a eirele — 

Is AD attempt to pm?e two propositioos raofproofill/ 
from ono another, or three or more propositioos in 
a similar manner. Thus, A is true beoanse B\MjB 
is beoause (7 is, (7 Is because A la. This form of 
error is, howoTer, more frequent In the form of 
mmfLy admiUing two propositions whioh oan only be 
proved from one another, than aa a deliberate at- 
tempt to do this. 

Of eoofse, a proposition would not be admitted merely 
as a ooroUarj from itself, unless it were so expressed 
aa to MfM different ; this is often done hj stating 
one proposition in the eonoretei the other in the 
abstnot form, or one in Saxon, and the other in 
dassioal phraseolog]r. 

Jgnaraiio eleneki — 

IgnoriQg the elencbus ('Hhe elenohus* being the eon- 
tradiotofy of the assertion of the supposed oppo- 
nent), is the proving of a oondusion more or less 
liks the one required, but not really identical with 
Hk This la a Toiy oommoo form of fallacy. 



BOOK VI. 



LOGIC OF MORAL SCIENCES. 



CHAPTERS L IL and IIL 

Bt the Moral Sciences we mean those. relating to the human 
mind and to human society ; these form the most complex 
problems which can be submitted for our consideration, and 
it remains in this book to determine the method of scientific 
inquiry most likely to lead to satisfactory results in oon- 
nexiou with these questions. But^ first^ it is necessaiy to 
obriate an objection that may be made to the effect that 
human actions are not the subject of law, and, therefore, not 
of Science. 

Lthfinrtv and Necessity. 
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of tlie Mqaenee between moiiTes and eotioiM, ie 
nrnplj this— given the motlTee present to the mind 
of Ml indindualy and given also his oharaoter atid 
disposition^ the manner in whioh he will aot may be 
unerringly infenwL This is proved by the nniTorsal 
oxperienoe of mankind; whenever we lely upon a 
homan being aoting in a partioulsr manner, we rely 
upon the nniformity of the seqnenoe between 
moUTSO and aotions ; and a most oonvindng proof 
is pieoented by statistics, whioh show the unifor- 
mity of the ooconrenoe of apparently oasoal sot^ 
when we observe on a aoale suffioienUy large to eU- 
minate ohanoOi It is sometimes said that our oon- 
aoioosness proves to us that the will is free, meaning 
by this that its aots are spontaneous, uncaused. 
But oonseioosness testifies nothing of the kind, it 
only testifies that we are under no oompuUion; but 
*the law does not assert ^is,— it simply asserU that 
the aot follows the motive causes by a certain anil 
unoonditional sequence, it is no more a question U 
muiraM than m the oase of physical causes and 



nm$ mof hi, OsTfA^ a Seime$ of hmnum nature. 
Soeh a Science cannot, however, be a Soience ol 
eiaot pradiotiona, but only of tendencies, since the 

"^ joonses are too uncertain to enable us to go beyond 
tl^a. 



0HAPTBR8 IV. aot V. 
LawBo/Mind. 

The kws of mind aie the laws hj whioh one state^ 
mind Is produoed bj another. The simple lawa of 
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mind must be ascertained by eiperiment ; the com* 
plex laws are results of these, either by way of 
composition of causes, or as Heteropathio Efiects. 
The mental differences between individuals are 
generally not ultimate facts, but are the results of 
differences in the mental* history, education, cir- 
cumstances, &C. 
Although mankind have not one universal charaotpr, 
yet there are universal laws of the formation of the 
character (i^m of Ethology). These laws cannot 
be discovered experimentally; the DsduotiTe 
Method is the grand agent, observation being only 
valuable as affording the means of verifying its 
conclusion ; the object of the Science of Ethology 
being to determine from the general laws of mind, 
combined with external circumstances, the condi- 
tions which aid or cheok the growth of good or bad 
qualities. Education will then consist in applying 
these results. 



CHAPTEBS VL VIL VIIL and EL 
n^e Socicd Science. 

Social phenomena, being the phenomena of human 
nature in mftnneiy must obey fixed laws, since human 
nature is subject to the same. The Social Science 
can never be a science of |K)sitive predictions, but 
only of tendencies, like most of the propositions 
relating to human nature. There have been many 
attempts to investigate this science, and to build 
up qn^tema. A consideration of ^two ^ methoda 
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pnotMOHuAj naedi the Experimental and the Ab- 
straoi Dedn^TC^ may with adYantage form a pre- 
ffaoe to the tme method. 

The Experimental or Chemical Method in 
tke Social Science. 

Tlie followers of this method refaae to aooept oonola- 
sions exoept the/ be haaed upon ipee^ €xptneM4 
in all cases. This attempt must fail, for we hate 
ahread/ pointed out that in oomplex effects^ direct 
Induction is scarooljr ever applicable. Here, on 
*aoconnt of the numbw and complexity of the ca n a o s, 
this Is pre-eminently true. 

The Abstract Deductive or Oeomatrioal 
Method. 

These phflosophers who have applied this method in ths 
treatment of questions of Social Science hate been 
correct in so far as they have been aware that the 
method of that science must be Deductive, but have 
erred in taking the application of that method to 
sciences not concerned with causation (as Qeometry) 
M the type of the method required here. Their 
usual plan has heen to take some proposition or 
pn^fiositions as premisses or axioms> and from them 
to deduce sad build up a system. This method 
was adopted 1^ Hobbes and by Bentham ; but it is 
not the true method. The Social Science is a sdenoe 
cf cansei^ sad causes may be oounten^ted, and 
henje its methpd must be that form of the Deduo- 
tive Hetl^ whidi is iqpplicaUs to such aoiencei^ 
aaBM^t— 
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The Concrete or Physical Deductive 
Method. 

That is to say, we must compound with one another the 
laws of all the causes on which any effect depends, 
and infer its law from them alL It is true we mudt 
often invert the order of our proceedings, and first 
obtain our conclusions conjecturally from specific 
experience, and then verify them hj^dvriori 
reasonings. * ' 

Sociology, we have already remarked, is a science, nofof 
positive predictions, but only of tendencies ; and not 
only so, but its assertions must be hypothetical, and 
state the operation of a given cause in given cuvum- 
ttaneei. It also answers best to divide the science 
into subordinate sciences,— each of which considers 
one great social cause. Thus, Political Economy 
oonsiders society as influenced by the desiro cl 
wealth. 



CHAPTERS X. AKD XL 
Inverse Deductive or Historical Method. 

By a ** State of Society * is meant the simultaneous state 
of all the greater social facts or phenomena. Such 
are the degree of knowledge, of intellectual and 
moral culture, wealth, industry, social classes, laws, 

Kow, amongst these various phenomena there aie cer- 
tain mtfarmitiei o/comitinp$; that is to say, it is 



Digitized by 



/Googl( 



Digitized by 



Goog le 



250 LOOIO 07 HORAL 801KN0X8. 

not any oombination of thiBse socUa facU which can 
coexiat^ hut only cwrtain oombinaticna. Juaia ' . 
\ Tarioua parte and atetea of the individual body t 
a oonatent raoiinooal inflnence oyi one another, so 
it ia in tha body poUtio ; there ia a «wJ«fMi« between 

the diflfownt aooial facte; and the atudy of theae 
nnifonnitiea of coei iatenc e ooni^tiitea the acienoe 

Bui beaidea pieeenting phenomena of thia kind, aooiety 

"^ ia in a oonatant atete of progreMi ; the atete of 

aooiety ai any given time differa from ite atate at 

aome preTiona time ; the atudy of the lawa by wWch 

any aUto of aooiety produoea the ateU of aooiety 

which aucceeda and takea ite place, oonatitutea 

Social Dywmiu^itM theoiy of aooiety aa pre 

greeaiye. 

mia ^evidence of hiatory goea to prove that one great 

.element ia predominant over all otheia aa the prime 

agent in determining aooial progreaa^hat ia, ih4 

V^ata^ qf the ip$cukUiv facultm, including the nature 

,of the heliefB which men hold at the time, and the 

^meana by whioh ihey have arrived at them. And 

M. Ckmte haa laid down one generalisation which 

he nguda $» the iiiodamental law of the progreaa 

of hwoMu kDowledg^ -^j^.^ that apeculation on 

0veij mibj0at bwi three •ucoeaaive ategea,-fi«rt, 
li^n^J"^^ * ^ ~P^" phenomena Vy 
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CHAPTER XIL 
Logic of Practice or Art. 

In apeaking of the logical method of ** Art/' that term ia 
used in the aenae of a body of rulea directed to aome 
practical end, aa when we apeak of the ''Art *of 
Building," *' of GovernmeDt," and ao on ; and not aa 
having reference to the poetical or mthetio aspect 
of things. 

Art, then, ia characterised by expressing ite propoeitiona 
in the imperative mood ; it apeaks in rules or pre- 
cepte, as contrasted with the direct indicative asser- 
tions of science. 

The logical method of art may be aummed up thua :— 
Eveiy art starte from a single major-premisa— that 
auch and auch an end ia desirable. Science, then, 
investigates the meana by which the end can be 
secured ; and thia being accomplished, it handa over 
the necessary propoeitiona to Art to be turned into 
practical rulea. 
In order to know what things are really desirable^ 
we require a Science of Teleology, or of enda (i^, 
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dmnotative Names. 

Bj the ** ConDotation " of a name ia understood the attri. 
butea which we mean to assert that an object pos- 
sesses^ when we predicate the name of that object. 
ThuSy if we assert that an object before us is a 
" man,* we mean to convey that that object pos- 
sesses certain attributes— animality, rationalil/i and 
two-handed, upright form. These attributes con- 
stitute the connotation or meaning of the name 



The mode in which some Logicians, have repre* 
aented the point is by speaking of the idea as 
^ compnhending * or including other ideas ; the idea 
of ** man* would be said to eompr^iend the idea of 
animality, rationality, Ac What the idea compre- 
heads is, in fact, precisely equivalent to what the 
name connotes ; and the definition is spoken of as 
being the unfolding or stating in words either of the 
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tfan^Hxmnobxtive Names 

An mm^j marks Mid nothing more^" non-signiftcaot 
mu]fM? If 6Tei7 hoQM in a town hM its own 
Isitsr or number of some kind on the door, such a 
iMimber mr letter would be a mark of the oorre- 
spending koossi but it would signify nothing, oon* 
▼ey no meanbg. Such exactly are non-connotatiTe 
names^— the chief of which are proper names, and 
the names of simple attributes. '' Gnear " is like s 
eross put on an indiTidaal, chiefly to identify him, 
and save the trouble of a long description ;- but it 
conveys no meaning. If we are told that an object 
is called *<Gbear,* we should know from that 
nothing of its properties or attributes i it might be 
a msn, dcg^ hme, &c. But if instead of speaking 
of an object as ''Cnsar,'* we speak of it as a 
''Bomsn genersl,* this is not only a name, but a 
name signiflosnt of something,-*Tii., belonging to 
Borne end being a general, and therefore is conno- 
tatiTe. 

TkefoUamng classes include the most important 
Cmmatadve Names : — 

1* AU conenU ffmurol hoiiim,— «s "man,* ^animal," 
* planet)**— the names of cianes of objects. Such a 
name evidently connotes the attributee^ the posses- 
sion of which makes any object a member of the 
conesponding class. 

ft IkKriftim MUviduai imhim*— that is, names which, 
instead of designating an indiTidnal l^ a mere un« 
meaning proper name^ point him out by some quali* 
tics or properties or msrks which belong to him. 
Thus the name ** Gladstone* is a wur$ mark, and 
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thing, wholly independent of BncTJZi^^^TJ''' 
•nd equally to erer^ pe«on, howvtT^ll o*1,T^' 
formed with «.pect Z the' inXSLT^ q^ti^ 
Some .„ ho„ on Logic («. -Shadde^J JS^^v 
p. 17 &a) btve mainteined that proper namTtl 

wumtjr, —the being of the male sex • whii. ♦-> 
•ndividual who happened toT!«!! /u *""^ 

John roferred taKSi ? *•*• Pwtioular 

ev«> «..; u -J "^ oonnote anything what- 
•ver that he might hamian tn v«^-. * 

about him. Now to ^ «? ^"^ *' "««n»ber 
oa8e»,-.that ^Zlll ^' *^' •*~°8" <* «>e.e 
withlhe^^"^ *J« r"-«»«^ -"ooiated 
tion of the ua^e wo^? * SrS" *••.'* *^ •»•»• 

toeve^on.,.. the'::'me".':r:-':ortrr 
jnawn spoken of WM.mal* !n»J^!jK !u^ 

' "~* •^•'7 •^•» *»«*•(«««) oooBotatioo 
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I of a giTen attribute or aet off attributes, in 
tbe Dame of a olaaa of objeoti^— >Tii., those objects 

. whidi poeaaai the ooonoted attributes,— and to every 
cne of these objeots the name ia api^cable.* The 
name John, howoTer, is not the name of erery indi« 
▼idual of the male sei, and this oonsideratiou shows 
oondoaiTel/ that the attribute ^ masoulinitjr " does 
not eonstitute tbe oonnotation of that name. 

Hie diatinotioni in faot| is obvious enough be- 
iweso what a name reotfy nuanif and what we may 
lumpen to know iu some way or other about the 
olgeoi to which it is applied. Of oourse the term 
^connotation* may have its meaning extended to 
indude such casual sssociatioos, but If we assign 
muh a meaning to it^ we must ^member that it is 
then MaUy diatinot from the connotation which Mr 
Mill so constantly refers to. Aooidental knowledge 
of the sort we are discussing is of no importance in 
Logic, and to incorporate it with true oonnotation 
would destroy all the value of the distinction, and 
eonstttnte a mischierous distortion of the recognised 
signification of the woni. 

OtrtaU Ahtraet Ifamtt^^-w namea of attributes, via., 
ihoae abstract names which are names either— (1.) 
Of attributes which have attributes; or (&) Of 
groups or aggrsgates of attributes. Thus, ** civilisa- 
tion" ia the name of an attribute (the correspond* 
tug otmerote buing * civilised beingi'Of which in- 
' eludes a number of other attributes,— « group, iu 
laot^ bound iogMkw by the name,— each as intelleo- 



a aasM te ooniiote 

thM to mrr •bjeet wU«h 

(7, the aaae is appUeaUe, 

only OBS or two of thwo . 



•ire«qr**«irtii«"lwihli 
iltrihatss it, Ji; sad 0, aaa 
»MMSMslhethiesaMrib«tesil, B^ 
Wt sol Msensrily to objssli whish 
iiiiUsedseU^siUsn^ 
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tuijlity, moral and asthetic culUvation. and so forth 

obiec^•S^•cS^/;^^^^^ quality^ 

individual ^^ "* "«^k put on a certain 

By the ^enotaiian of any name is uiidiir.*^ *i. 

oollecUonoraggwgatT^ohjJS ♦ ^^ ''*"^'« 

•vojy human being; ofXi^^ eZ iw .'''S 
•crime," ev^rj criminal act- In/ . : ' ^' 
^ Many^cian. usel; W ^ JT "^. 
or4name as equivalent to its JLSoi;'^""''^ 



Digitized by 



I 

Google 



Digitized by 



Google 



tS4 



ATFXKDIZ. 



IL 

Process of forming general notions {concepts, 
jeneral ideas). 

Twkm ib# nam -ouui'-iii connexion with this we h»Te 
tSL^g^-tiie nam* iteelf, tbe cto. to w 
caneBpoxJM(U, ito denoUtion), and the genewl 
tSS^ idea which i.r«^ «P within our mind. 
by tho mention of the name. 

What ia the nature of the proceas by which any 
«ioh genend notion is obtained, or by which auch a 
elaaaia formed 1 Let ua place ourselves m the po». 
tion of the first intelligent observer of nature ; he 
would be oontinuaUy encountering a variety ot oo- 
jectm, and after a UtUe experience he could not help 
noUoing that oertiun of these resemble each other, 
**»• »>aemblance consisting in the possession of 
••■*^'n oomnjon aUributea. Thus he would meet 
T^ ^%froto trliich we now recognise as foming the 
J?^ ^iiqmdm 5 "• he would, on instinctivety Com- 
iZr*«tta6 tos^ther, find that they agreed in pos- 
liu^^cWaica jjioperties (perfect molecular mobi- 

-_ .*W/*^»-— -fc:= .. f __j— u - K« mall with a 
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slating of all objects which possessed them, and a 
general name might be imposed on that dass, which 
name would connote or imply tboee same properties, 
—that is, the applicability of the name to any given 
object would depend upon that object poesessing 
them. 

It is evident, moreover, that the name, once given, 
serves ever afterwards to bind and keep together 
that group of attributes ; were it not for the name 
we should be almost sure, sooner or later, to forget 
our classification, and have to make it over again, 
and even if not^ we could not permanently register 
its results to communicate to others, or transmit to 
our successors. 

The process J tlien^ of forming general notions may 
le summarised tlms : — 

L The Mfue«, and memory reproducing their impressions, 
are continually giving us a knowledge of a suocea- 
sion of different objects. 

S. Ccmpariion of certain of these objects shows that 
they are similar, and we recognise the similarity as 
consisting in the possession of certain common 
attributes. 

t, Our attention being thus concentrated upon these 
common qualities, tbe mind instinctively binds 
them up into an aggregate or group, which forms 
cur idea of the dass* that is, a general notion* 
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Different view$ as to iKe form in which 
fenend notions exist in the nUnd. 

A fmanl noiioo nujr be defined, as we hare aeeoi m a 
ooDoeption of a multiiade of indindaala aa an 
aaaemUage or daaa. Snob general noUona certainly 
eiiai in the mind in aome form ; we am, aomebow, 
oonoeiya of a mnltitude of indiyidnal objeota aa an 
aaaemblage or olaaai or we oould not uae general 
Bamea with any conaoiooaneaa of meaning. 

Balon giving a anmmaiy of the different viewa whiob 
have been held on thia queation, we maj remark, 
that it ia not atrictlj any part of Logic; it ia aoffi- 
dent for ita porpoaea that the name of a claaa call 
up 4oaM idea by whiob we can, to all intenta and 
poipoaea^ think of the claaa aa each. Mr Mill, 
howerer, givea tba following difforent dootrinea on 
tho qoeation. Aa to the nature of the idea called 
iqp l^ a general name : — 

(&) Doetrina of Locke, Brown, and the oonoeptualiata, 
■ - that a general idea ia oompoaed of the Tariona 
oirenmatanoea in which all the indiTidoala denoted 
by the general name agree, and of no othera 

(k) Doctrine of Jamea Mill,— that aoob an idea ia that 
of a miacallaneoaa aaaemblage of the individoala 
baloi^ng to the okaa. Thna, the name ** man* ia 
aupp oaed to call up the idea of an aaaemblage or 
I cf human beiogi. 



^) DootriDO cf Berkaly, DugUd Stewart, and tba 
modem Kominaliatar-that the idea of a claaa ia 
nal^tha idea of aome one indiTidoalof that daaa 
with bk individval paonliaritiea, but with the ac- 
oonpai^ying knowladga that such peculiaritiea are 
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not found in every member of the daaa^-^that ia, 
are not propertiea of it 

(d.) Baile/a view ia, that the general name raiaea up an 
image, aometimea of one known individual of the 
claaa, aometimea of another ; not unfrequently of 
aeveral auch individuala in aucceaaion, and aome- 
timea an image made up of elemente from different 
objeota. 

(a.) In a very large number of oaaea, where a genera] 
name ia mentioned, no diatinct idea whatever ia 
called up in the mind; the name ia uaed aaamm 
iymbol^ employed aa an « or an a in an algebraical 
proceaa. 

It ia impoaaible to diacuaa the aubject fuUy here ; it ia 
onlyneceaaary to aay,that the ideaa called up by 
general namea are certainly not alwaya of the aame 
kmd. (Oomp. "Symbolical and NoUtive Ooucep. 
tiou*— Thomaon'a OutUnea.) 
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